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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the utilization 
factor of gas supplied to a fuel cell. 

SOLUTION: A separator 30 has holes 40-45 and ribs 55-57 
for connecting respective facing holes. Oxidizing gas, 
supplied from an oxidizing gas supply device to a fuel cell 
assembled by using the separator 30, is passed through a 
oxidizing gas supply manifold formed with the hole 40, 
distributed into an oxidizing gas flow path within a unit cell 
formed with the ribs 55, and the distributed oxidizing gas is 
joined in an oxidizing gas exhaust manifold formed with the 
hole 43. The oxidizing gas is guided by return plates 
disposed at the end of the fuel cell and introduced into an 
oxidizing gas supply manifold formed with the hole 44, and 
distributed into a gas flow path within the unit cell. The 
oxidizing gas is sequentially passed through the oxidizing gas 
flow paths within the unit cell formed with ribs 55-57 
respectively. 
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i&m i ) rgsmisfc xvm*zvf8$*>®ttt& 

-en. u*«*«o, s*<pu*s#s-«>tf[Misi 

mcfax. m*icm#r*£ j )ictim2tixi l >zct 
mm* ] ism \ i^^mmm^^^^- 

tx-to-ix* 

mtam^i^m * is - * a>-*©S±tcie«3 n 

&Brgc<PBI2IH]SNi, gB2fS*fl>B©±*^feH"C, * 
i«ieifil8«>»2<MWl«:|flI*, J^. E^KKMWft 

*te»<&BiH#-fe Jtrttu jimmm** n-en 2 o-r-^i 
i©ia»»«(cjQ->r. EtW£tttt?«J:^£EB£nr 

6K6oiaa**fejurt8B8»ssfiB^en'en2 -?r^cs 

ia^l<^iai»^<L^iair5^20i2»SPK:?S^'C. Et> 



(2) £E20 00-! 205 i 

2 

»Klift©^»«flS«w5^nenat, bis**?* 
#^»a^^*-AKi*iia*'ii'c. maws** 

(Dffigpi , BietBtto^jiaejittK} * torn— 

*§SS»fcA^ rt^S^IgT &B&K(t# 

tf'siqj* ^ *rt £ fjr 6 J: 5 $ hfdMMtt. 
mmi ] B*i5i2«<rtW4ti»r*-7t:. 

40 Bf2^il?^JB6^Hi^^BIB^«te^^-^K 

Bia»aaKBfi^^«iii*Bi2^^»ia^^^-^ k 

50 K*4^tiBte^8tffl-7^*-^ Fil/r 
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L/. 

ne«^jur». tHBatitt*ffr4MewJW&ftfi 
[|g*^9 ] BOTSEttatiMVtt'Cft^r:. 

* »1fi2£tt|ia4llEa * * »*&sM;L4MB9il 

Hie #a < u - * <^##H±«c: n4$&tf>f* 
Ecg&ti. i&E-tf<*>a©±*/>>&fi'c, tfttn. u 

fttt * - )V F fe J: E/gf E# A«H * - * K 4 * 

tftU. 

rex* ? *j*£<Dfliac— otcjs^'CSi*icf8fti/r 
Ei*<*n* c <b «*8*<tT4i£f4S6. 

[B#« i 2 ) tt:OT5E«ty^tlfeT?Jb??. 

re -fe .» t u - $ w-$<Qm±KJ&ft* tiz>W&o>® 
iseagw*, PE-*<*>B«>±**&g*c, ^n-en, u 

kk >k m ¥k r h £ o <* n tr *$ o . 

STE -fe M v - * <j><&#or.a±Kj£e£;* n^tf &<OWi 



(3) ««B2000-1 205 1 

4 

JVtttis. S*QU3W3WE»l©flfl4ttie«& 

stvctiQ, 

EBa«^s.«r 4ME4H! #xa»W!H - m* i * 
EeaawwflW *re»* ^ # a&ssw *rti^£ £ 

jM-4I1E#x«»-*-*-jU FtoACWE^JJWJ^ 

m'm&^n0m.tc±ML>xi,$ j >om<tt& 

ARtt^^*-* F«J:cniB#Xlflb-9^*-^'FlO 
iiefcaW^n. WE^«ft^-*-^F*5J:tfBIS 

[0 00 ! ] 

4ttW4HfciCtei»r. •WT4»-b*BHCK»6ft 1 IS 
»r4^i^fSt^^^asS*5«fcC«ffc^aSB€: 

40 &&tz>tm. m**i* tmitixtzmxhimn 

KKT4 0 
[0 00 2] 

50 Wb*Cfe»), ttM^*5Jrcflaft^«»B»«:»«y4 
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[0 00 3] Jgf4«i1k^^A-fa;<u-^i*. ±S 
iM2*£^J30r&t4®fc** ? ^fi^fcieK 

[0004]B32lt, ffi*WwMl*#A-fe>U,-*«!> 

mrnvkz. tMi/-* i sol*. <e<*>jiiaiff<ic, 

4o«HUi*fc Ut\ ££i*L 1 4 0. 1 4 3 t. tt*4?L 
15 0. 1 5 2££iiAVU>&p Cft60>£StfLteJ:O' 
^S47Lii, ir/<b-* ! 3 0«r^trgpH^SJ2O*Ci^f4 

m&zmf3&mwt> m&m! i <Dft®x\ -en-en, 

gft^^^^*-^ f. m\ttf 

r. «*#^*ia^-*-*i r 1 ^4^x»ffl-7^^- 

[ 0 0 0 5 1 £ fc, iz^U - * 1 3 0 G— TfrWHKtt, 
SiSiE 1 4 0 ££5WL 1 4 3 <t * 'J ^» 1 5 5 

SrM?L ! 5 0 fcttWl 1 5 2 <L »J ^gp 

«r> i»wtt6tiT^&. cert*, cn&oy^as 

l40taUHLi43^tii|»t , *9^il55« 1 * 
■b*l*!Hft^8IK*»*U, SM45L 1 5 0 &ttMJL 1 
5 2 ££&«T* »J **Ji4*ltt|9L#AftB*B 
flW*. ^**K«MftfcBffc**tt. ££1?L14 

o<c A-jr»£sn*Bft^«tft-?-*-iU Krt*a 
»i22n, «R<b*si»c**nfc««:B(fc^»ia^ 



4 > £932000-1205 1 

5 

[ooo6] cej^tt. wtw*t**vm\i***n 

<rfe*>, SS£«iR<*£<fc*<r»&B 
»KMKt Sit £M±#ff£3n*fl£&&& 

*A*ttft4fift<cM& or 

ra4c3ROff9rB«rl|iil4C^^t?«4. *fc. g$<fc# 

x(c«-ri*. Bffctf* <i§si*2L*a> &ttijE-f *fc«> 
WBJW4 x**«t*W*4C Wtt, MHBfe* 
20 <§*. 4 V A r /.i*«!>x* raJz $ it 4 C t # 

T**4. 

[ o o o 7 ] #z$Q>m%m&niK\t¥mx'm% 
mzftx'j:<®mn. ttm&#&t?Mti:i.*. c 

BBCfMn" «JbaadJBBWW*t. -fl**«B6i 
f«BlttMBII«lir^« <m^. MIV7-26 3 

flttRO'C*? a C<>. B3 2(dm^A:ttllM!)J:4(C t S 

40 *a«*it4»*tr4Ba«ctt^t:. ass^es^i 

[0 00 8] 

&mmmtrzm'&tc&. m*>iftm,itm-&±x 

so f#T4fc«>tc«. SSt4@*U:«^f 4^A*l«iEf4fa 
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erne* or ha±w* 

6<PU,I*, £HQ58-I 3 8268*&<19>. C 

*&<UXtfXfW*6m±.21&ZZt#X{*&&* ± 

l/Cl»ftfc». ±iaHR©WH*36»«:/Bftr*C4^ 
TWftl-. *fc. tfH¥?-2 8 30 034&tl!Km3 
ftfclftS, £0£SM35 8 - 1 3 8 2 6 8 ^fclEtCm 

ftofc^natofto 

[ 0 0 10] * fc, iJ2UfcJ: ^tC*-fe^rt«K©SSS 
&ffi**S<Tft*S£ic«. ^-fe/xi/-^±ic^f 

J: vc , ; « * * SBi* ft RKSBKlJbCtt* 
#9*dnft£&tcftft. b*>UW*>* 

ft-?**!**:**. Ki6B#CD*Sl£*3(C'i6T (7AA0>it 

ft. 

[0011] *^om*iM#X*'<U~*fej:ff 
tsfcMH*JtNftls *tt«*&G*fti'*f L /%±f*<Dx 

iter ft ^A«»um**iaj± ^ * *> c <h * mm t l c n s 

[00 12] 

«B^*«Wtt*K:fiB'S'*Ct(c J: -j-cttMS* 

X-fe/<U-££ *4>0*#|4(C Sffl-r ft 2 -XDtLlSil 
4. S2^*L^t|Kettt4Safeffl^*^b-*0 

-*<MWxtciea s -tt ft oa* & a ft** jtffitss 
^besj*, ^n-enttAi/'CfiC'Kiaaf ftct«<. 



(5) £B§2000-1205 1 

8 

[0013] U±4>J: ^^*«?nfc*»W<DttMS* 

ttflitettlll-ftlKCl*. ■ *M*XrtttB&**« 
*«T«2^*U*aci:*->i: 1 #*«feJtu-Jr«»B 
tf|olK#A£i§S3tfft#;**S <#*^~*-*K> 
*B«Wft. *fc, ■E«f*-b^U-»«>-*©B«!>± 
XW822->Oa^4rMS*ft|»Ba!rtlKlJ:->'C, I* 

*B5 <«**A#A»> eSOTft. CCX. tUtrt 

wteturEi^aa-r ft c ± ft < mums tvc t*ft 
5p*iBK:&«5lift#x*iacc»ESftft4*<cta % 3f 

K**--ftcc#x*^3ftftc£*ai>b & 

f4«ttK^3ftfc#A#££3ttft£«cc<i. 

20 til* -$V^Zft&L<Xmi 

m#KtiK&m**>#±*>fttf Altaic tic* *h*n 

[o 014] *& % *sw«J8t4®ft«, sioni&e 
W*cx^*^<u-*tscrtW*6ftft**^*tt 

t ft ^«>m t*» r. nsiyb¥si&c j: o &*A * 

e^xawiiiTftaBK&t/ 4 c v «ga©»aaK5»«a5* 

max* ? 2m&&&&T*&m±*ftK&&st\. w* 
x ittm^to-mmmcft u xmzxzzm? ft 

&*A&iizm&tiP?>!l*'}* 

40 ffl±*c«, sifl^fta^sEfiB^i^ftgra©*/^^ 
A*tt«r««rrftEafiw. natRftcD^tianBsstto 
*n*n««:*Hti/r, ftcift<tssaa:w 

«EO AMtB»dU»!) 0 ♦> CD — T^fg * ft g&i2#ag|: ffi 

aatteis^/rb^^wxiiiarftc a:«:ss<t-rft 0 

so [ 0 0 1 5 ] UkO* ^(C»J«« nfc*»B«>ttM«a 
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u*o»mat9*mt* en-en, zmn* 
cmmi;$\tcmjBL,~r?. a— kk 

imtC*H>X. !9£flEBttttSuiJ:o-CJRK«Hltdn. 
iliii'5"4 0 

[0016] cct, &**.'U*Me^agrs#^**'<u 
antwrftatwRtt &n-c * •> , c ©noac 

fc#*a*£ffi3ft4£*U:4S, W*;<U-^C«ffl«: 

#^anct«c. *n^ftsw©#x^*--*Fa>& 

^K#;u»ftti3n4ttSctt/<*'C. S-feJUftffXifc 

EKwaftim* fc o cm? 4 #* oodbMi * o , 
KfcHls &*:«>. snrtr«>#A0itl»mtu 
*©§«g*«^«±fc:K ^ n fcasgK as o 

[ooi8] £*cc, *45iirrt#AaB(c*nt4^a> 
ifti««tt»«c&(cj:^r. «<ce***irr*Brffc# 

avc*4±i'$2&&*s?4. ss»*»ic*5t*'cfB5Wk 



(6) 4HB2 000- 1 205 1 

10 

ft4fc<en*&*4. m**ft#A^fcfcW4Kffc#A 

<m$Jt*4C«i*-C*4. 
[0019] *fc, «tt«*K:ft|ftT^*#ACE)WMr 

l>4^Gfc±fiE**d&'C. S£B§8**Sfrr4*# 
4fc*>, asa. ^MK*K*4Kffc#*fcA&* 
j: $ ec^ttss^fiMft-r 4i«fc;*A©tgfl*«6-rc & 

20 ii. !«4^^fBgT^^ti^^r*)4^ £ 
«£T 4<&Kfefc xtmt 4<fS**ft 4. c*M:9** 

«|S«l?*4fc^*««i4Cfc#r*4. 
[ 0 0 2 0 ] 3 6(C, *^W«^«^^A*^U- 

n#zi^fezt\z®m&£i£tixm > *ft-ene> 

lau^c^^mic^as.l/r^^-b^cncc: 
»r4^x<o««3WiK5tn:<>, «*/cu-*«w 

«*»>r ^ t: ^i^tcs^ $ nr b * ^ ^itetttf « t> 

«>*Ci£<, X5r^^#36tflt<» , 4»'fe^<!>l* , rtl*>K: 

m 4 ^ A^tt3MHt««m ccas u r #± l x o 

40 **©*H*JbT4C43^#4. 

[0 02 1 ] *^<OSsH«*«^-feMU-^«:feC- 

tc^v^r, 4dR«dWT4tm#A0ini. WR** 

tC. ^A«D«W**iaj±S1t4<fca*»4Cd^C* 
4. 

[0 02 2] Sfc, *ftW«»ft®*«:fe^r. &7IB^ 

50 «m«d«r4#Aa. wst*%mT&mit#Av 
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[0023] CVX^UmtfLt^iMX. Bfbt/XOTift 

# asaa-ros? fttfxrc&n^^ t ±***> r*^ 

[0024] Sfc, *#aBC-S8tt@*ffi^^-b^t/-* 

^sn*^©mam«*, «rG-#QBa)±^6 
sr. enen. u**tao. »*«>u*«ms-«> 

[ o 0 2 5 ] Rtiu:. -esmvimmi&tcis^x. m& 

a* * / f u - * Co- -froffi ±(c«as n&ig»<C'Bf sea 
«k*. wa-*©B<?>±*^6fl."c. -en-en. u*« 

cellar * j: 5 Kies s nx *$ 0 , -en-enoffinaeja 

eWoiOMrcfei*-?, mwxftia-^*.-* Ffc J: 

ittB.««w>e n-en^ii * &ma#x*»^ - *- n 
Kfe«fccrafiff*#iH^~*--ju k«. max* ? 

[0026] coji^frfafiottitmhn^^Mu 
rftK^ni*, HTO#x#aiir*tfx^^#-A 
(c-^tcfs-7-ci3»$nc*$*}, Pja^xAHia-r^ 

#X FHr^iffxa^-jHifc^KmST 

*>-ji4iffi*BS(tr&c **** 

- 5? &®<D J: 0 CtC ;Urt #xjSHK«ffrr £ 

[0 02 7] COJr^tt^famojBHflffecc^t-c. i£ 



(?) IW2000- 1 205 1 

12 

Sr. ^^ttfcBilStfftzin'Cfto'C. WttViMS- 

<o0?«fl>»»©ttficcsa«^nA:»^aaKt, is&x* 
* *tt&®fm#flicsa£n. mz»fln«maHi 

ffitsmi-*-*-* fit. HSax***«ii«MW* 

lo (Mac— ^u:?s->ra^irps*fur^^nft:B5ga^x 

ftfc-?^*-* FfcJ:tfB5i2#X^v^*-* F<W£ 

x»a^^*-^K3war5nfc<4BJ:o<>, Kiam-b 

lift JtfxgBaMtM 3 n S «#rtf> 5£ttfc<iKK mi h 

ntcct tux 

[0028] cd^ttSfifti-rna. 
xamuwjtts n*w^6«nfcttBKBttT*fc 

[ 0 0 2 9]$ fc, *#M8«s^4«»ffi*f A-fe^ b - 4? 

-nemo±$fri*jix. -en-en. u*«t«u a 

*if«)U*e**i«>*«i*rt*, in. E^ccKUt*-* 
30 ©fS*<OB±icB.S$n*lfaQm2Dfl»Ji:, h?5^^ 

^. Ei^Rfff «A^(CBiSnr«0. MB 

ft®i9as4r^JK««^-en-en2^'ro«iL6 

^ n^ctgst^ia^-b jurtcss^.^^en-en 2 -^-r 

<»m\<»&m®tftm?z&2<mmm-®-?x. m> 
&miS&hJ:5icE&$t\xi,>i>cttL<xty£^o 
[0030] m&ic. tft9nm**#ic*i.>x . ®& 
^*x-feMu-5r« v mattftanattt:. eopa^-en 

nen, u*n*e«ru s*©u*»*«iQ*rt«:isi 
^. Ev^»^-r-s^o^£S5nrfeo. 

50 ffi*. m&{S&<0Ba>±$fri->B.x . -enen. u*« 
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n& t&m? h max * - * Kfe *mmn 
,«sr *Brsa&4! # xfti&GH *rft* 4 asw ana 

®K?9^t:, E<r»ccW»t'4J:^ccB**nrir»*C4 
4t/C<»J:is 

[003 i ] cvjiiux^vrntrntemtixizt^ 

H*itT £C4#T*£44<>fc:, tfa-feJ<u-**H 

«*sn*&«>. «tts*fc*H*r. tf^^-)iv 
fNn^s^^tt^^iie^AftitT^*--^ Ft*, 

iSRHCCif ffid n^HG^Xs^ftdr « C 4 4 L'C <> J: 
C% C©J: J ><EW«4rn« 1 #A-?-*-AF0«a 

[0033] *MUPW4«ak(c«5^t:. 

F*4l*ttl«#*»tt«*-* F4 (/CM< S 

fa or 



(8) «H2000-1'S05 1 

14 

ccBRsnfcuwus^r**, intfffiUQtijUi 
[0 03 4] c^^^atrntf. Atitmsbz 

ittftTO#x0gfca*iltt6 C 4#*C* *„ COD J: ^ 

A F^#^4gtt«3ipi^igKa€:i&W64^^am 
ttMfC J: 0£3W*C 4#"C* 6. 

[0 03 5] *fc, tjMemwtfcfct'T:. MttH 
30 fc». *n«i©** ^msn*. #-b*rt#*ai« 

[0 03 6] ^4C>li, Ifc 

^ ?mmifimkm&$$t&&&^zm&? 4 4 

40 l/c£J:tv 

[0 03 7] C^Jr^^^tCfc, H*(?>A*y^it 

it. ♦t^rt^awtaar^^cata^**** 

so C4^r fit4, cn*cj:vc, ^•fe;U^Aac8S«:Mi& 
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[0 03 8] 

«*. * l JHMcMHIti * * ? *t3£ l 5 
0©»«4*fcT¥fflH. S3 1*, * * * l 5<D 

mc m z fix <o>&no>&+ti:r>i >x vmt *. 

[0039] ±i£l/fcJ: 5 <C, ^lUnHottttKittt, 

2 o «»iofc** ? i 5 Kcfc -»tr««« nr c< 

■ leai'j^ic, **H.2 0t*. SKJM3 1. 
T*>-F32. *y-K3 3, -lrMu-*3 OK*-** 

[0040] CCC, ?lfi?!Sil£3 14*. WHBHW 

*4. ?«%(Htt£ J: ftfc^a h >fi» 

**T. *^ttP«T?li, i-?-f*>B <r^*>tt«) 
«Sflit,fc. «»¥WI£3 1 <C*ffl4C4*. teeilWd 

Ntt*ffc*T6#tt&b-ctt 1 s&*fci*a£*tt 

Hi. BKfH&tt (MAI*. AMrich Ch em i 
caltt, Naf»on Solution) £3fii£ 

[0 04 1 ] T-/-K3a*Jj:W*v-r3 3tt. ^ 
MiK&tt* 6ft « L fc * - * a J: 0 ^ 
JttShri'ft. ftfc, 7^-K3 2fcJ: 

Of* v - K 3 3 £ *7 - tf> ? D x cc £ 0 KM/ted*, ft 

[0042] 3 01*, #*i3BblC!>»«t» 

■«-#>ccj:o*jildnxi'«. @s <a> , <B> 

I*. *><u-* 3 0 €:SB5«><-n-en^6.aft:»^€:* 



(9) tfB2000-l205 1 

16 

t>r¥fflar*«s 0 -fe.'<i/-*3 04*. *$>&aift< cc 
iowwfi*«in:i*&. Tft*>*>. *mu-*30o 
lzctifitfcca. c<wa^jS-?t:(fi«r43o«)Er* 

63LM4 0. 4 1. 4 2*SB»6n-C*lO, C©2Kj# 

«T*iaa)iac««:«*. nuoMCf s?l*4 3, 44. 

4 5*W*MVCI*4, *fc, ±Sat/&23i4*Sft4 

ijsc^tci*. c«>ia«:jQ'7rse^T42^>«:'Ei?*> 
0 1 fcnrteo, Cfl>HK*tol 
?«2M>ifi£tet*, HG<Bj**6yL»5 2«U»5 3 
10 awtf&ntv* (S2#S> 0 3*>k, *Mb-#3 
04*. ^owB<cwtc^ii£*nfc*«fl>y^«:«^r 

[ 0 0 4 3 ] C C t?, -b^ U- * 3 0 (O^tomX'i^ 
?l*4 0i, cniW(filT4?La54 3i4SttUC > J'7 r 
5*5, ngf4 1 i, 3U< CtltHtH^ 4tLSf4 4 
tf:je(»l/r«J^i5e*s. 71^4 2t. HD<cni 

*&, *^u-*3 0©**©ari*, a»5 0 
t." cniMrtr*a*5 2tt«sir'cy^»5 8 

BOA:* ^«cEt^Wft«l*lltt*ft b-Cl**, 
[0 044] B1«C***5<C, -b^^-*3 0*5«IB 
CNB3 1. r/-F3 24**Of*y-K3 3tft«C»JI 
8AT«-bik 2 0 Sfe(CX*7*J»£l5* 
»y7W* % «»T4^A«3iSS 

5 © 5*©*»rt-4 2 -7©aiB*ai|T* "J 5 - 
5 7 i*, m#T hf) V - F 3 3 O^SiBta?® CC** 44*3 

62^XWL^€:i§t»f «V7«5«. 591*, WSf4 

[0045] #*iU2 0 *B«or^ * 9 *«fi 1 5 4 
&*±?fc£*(Cl*. «*^U-*3 0iWiil4a«4 

o. 44. 424*, -en-en, A*9»«ai5rtii* 

0, 61, 6 2€SJBf 4. RSP4 3. 4 1,4 
54*. HG<. ^*?!>{?fSl 5Attt«4Mm#ftl(C 
40 SST6Bfk^»ffl^'^.'UK6 3, 6 4, 65* 

^n-en^.»ar^o *6(c. Tiasss, s n*. mo< 

x#-^p6 6. 6 7«-enen@au atf&o. 5 
34*. »»^BHB^xsh-AK6 8, 6 9^-en-en 

U<mi? 6 («i*T4@6iJj:0'@7«:^S!) . 
[0046] CUJffll/rc&«ttftf|&*A* ? 
1 5«fi^T4i*4C4*. -b/fU-5r3 0, 7-/-K 
50 32. «§Wfl3l. ^7V-K33 *MU-»30C[> 
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«CE>pHKM«B3B. 3 7, 85»t£3 8. 39, 

***18Sl5*3fe!lW4. 
10 04 7] *)*->7l,-V7 0lt. *Mu-»3 0 

it. i**~>7is~Yio<c^&&ty?mimx$> 

4, @4 (A) i»B<0»K**tol/. 04 (B) ItH 
4 (A) KfctfS (B> - (B> &E<£t^£$frfo 10 
H4<&n?J:*K:. *J *->7"U- h 7 0 fct, 
&tff5?Kea&7l, 72. 7 4fcJ:tf*L&7 5, 76. 
77, 7 8&«*X*0. ^tt£l5«rfitti»-6 

fcfctt, i«#r4-fe><u-*3o±. B0»7 1. 72. 

7 4£Wt'4S£##t'4^K, !/*->7b-^7 
0«B!W4. Dfl^7 10KB4>tti 1 €B4 <B> 
Ofe*l, fife<^GflS»7 2.74 faMK>III&*Wt/'C* 

0. tn&i&>rn«>»j*->'7"u- h7 0*B€*-? 

TRC*&nfcB*l*£'C*4. 5 A: *l&7 5-7 8 

It. >J»->^U-h7O«:S9r&AieS < C*4 0 20 

10048] cct?, u*->?u- h7 04Wft4fl 

4 * > « U - * 3 0 ^ Wr 4 tLS5 4 3 fc J; OTIS 4 4 4 £ 

4. *fc, h*?2i*. ****itfii 5**fifc-r4iB 

RNt¥ 4*MU-* 3 0#*wr4?Ltt4 ifcjtf 
7l»4 2 9, «ai/?cBfk^8WJ vi^-jU F 
6 4©— »£. »'ffc^AW«S^-*-^K6 2©-S<t 
£iiiiStf4. Bl><a#7 4«, 15* 30 

jierfs&cctf. Mtt?4*'<u~*3o**T4fl,tt 

7©-«4«:iSS$'tt4. 

[0049] S6tC, flJP7 5 it, %'{U~»3 0«Hl 
&4 0±*fto«ffc#*flttft-«'^*--jl, F8 0GM8 
*HPi/, *LS»7 6li, fc;<U-*3 0<WUB4 5£fi 

4. Sfc, ftS977l*, *^U-$r3 00mSB5 24S 
ft o X WW* ~* - F 6 6 eMKrHD 1/ , 40 

7 8 li, U - * 3 3 <t Eft ->*CSS*4 

#^»ffl^i*--AF6 9©Ha«r||Crr*. ft*. B 

fk^m»-?^*-^F6 0-6 2. i$ffc#Aftw^ 

*-*F6 3"»65. WMttfttfi?^*~Jl'F66 B 

67. wnwxi*a*z.*-*F9z. 6 9<:tven<& 

fifefgtf, MK3 7<CJ:vca!ft3tVCl**. 
[0050] SWS36. 3 7W^Bfc--*>*»fi 

3 8,39 lid 'AtfMJWCIHMIttHcc J: -^CJ&ttS 
n. x>K7U-h 80, 8 5l*^£A*fc«54>& 50 



M2-000-1205 1 
18 

B«:j:-jr««3nri*4. *fc, 5I8JS3 6. 3 7ic 
ii-en-enta*^3 6A, 3 7A#&w&nxfcO, 

A* r^teSl 5tcJ:-7tw.«*n4lM4S»X'4i>fe 

sa«**ai*Ri*tft-j'c<r»*. ft*. »stK3 6. « 

tt«3 8ftJ:tfx>F7 r l'-t8 0<e<*. 

?i»7 5^7 8£#fc?4tfisw:, cnen^7 5-7 

8 t£ft -7 T*tttfH«IWW£a 4 4 -XESlljBS* 

**i«tiBtt6tvci'«. pui*, *>F*u-h8 0 
\t. *L^7 5-7 8<D-en-enu:mut:, nasi- 

8 4aMKtt6ivCl*4 (H3MR) . 
[005 I ] X*? 1 5*Mt 4WMBHMF 
StfSiauiiS. x>F^u^8 0;M§*4*L38 3 

^«t«94y/X^imSi^6Wfi^3tl4 Q MKC, « 
tt*»**fM^4±*fc«, JL&8 1£0?*U£^B 
ffctf*flt|Ma&*flttSti. B££SWr4l£ffc//* 
c&su MBH«ttrt«Ktftifisn4. cct\ WW 

Lr^ffiCSCMDSb J: 0'.*E*?f ft "C WISfiKftfc 
T4£gl?<fc4. Sfc, W>6fe«:AffiSl*4&#CC 
I*. H.«8 4&|Ki/ftiim#XtttiittB4«smkS 

n. a»8 2tBTit/ft<r*Kfk^}*a^Bt*sa^* 
n*. 

[ 0 0 5 2 3 * * ^ 1 5 **8«T44 8©S«* 
©SIBJ6j*ligEigl/feii0r**>4^. «iBltM3 l<DJi 
ZMUCti, 3 0&ttt'4WWC*^ ( CMC<lE> 

[ 0 0 5 3] tl±aWl/teS«t5f*>%^4^ ^ ^ 

BET 41Mtt»t>-cii. *«9Hfl>WlliJiW*>eJac*fe 
MKIML*. 5«MEOtt#6a 

rtftttttt4NM£b?&Al'ls, ^4C^I^^0C^tt 

(^sftc a ^ ? i 5 «fittofc±r^ * 7 

[0054]Jaitf, iJEt^dft^t?ii. -feMu-^30 

fa*&y*->^u-t7 oii, y7-^>^fffi§Lr^ 

A^igi&i l//c©®S^-^>ic J: ->X^flSf 4C 1 1 
UtcHK Rft4HK(Cj:->t:«l» > 4C££UC4J: 

-jT»lWft»SCC«t *»ftWB^tt^W^4^a«r 
»rr&C*3MMw. «9ftHBAtt<: 
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l o 0 5 5 ] s fc, a 2 -cataatt u& » -? 

#a*^T4ff*^#-A K*#^4fca&<WU6 

*4BXffcrafctit. *M«»ic*i8«n4ttM*«!> 
f b*** ;u«*^x**=Ftc£as n4#, fk^x* 
* * ^eBBistefcfT ftten 

SHfcfcSSW, ttHB^K&&**BB3<&4t£(CJ: 
^T*9«ft£B*7Bl''Ct>4. 
[0 05 6 ] K&Ofcfe'<l'~**r£etM**fiBl;'C 

lW* a 7£-*-*K*Stit , r4. COW^teKMBft* 
*WW4 A * v 1 5 BBSnfcKCBfD* 

c wow** 4 tnt t vmicm-b >mft&Mm ens 

K*6ft&*e-tift&«tt. am®***-**. *w 
4. 

i o o 5 7 ] wubDJ: *> um&tmudmvm 

fcRWBT^. KfiOfccfc^cc, igSMifePttKSH' 

6ftfcBffc#*«e*«*. k*u- h 8 ofevtt 

«*ti4gfk*'A <ftlBE£Al> tt. «Bfi3 8«J:WKS 
fi 3 BQjtfJST 4feglC§S>tf fcftfcaSR , »J * - 
u- ^7 0«c«*&n&a»7 5 4*At/tT, Bft#* 

CC4*i>-C. tHs/<l>-*3 0K*tt4 «i^«5 5 £181* 
*4*y-K3 3tQMX'K!tt$MifX&ai 

rt»iWA8Bfi> rt«c**n4. cn*)S-biUrtBHW 



1) ftH2 000- 1 2 05 1 

*Mu-#3 0icB»6hfcaB4 3tt:J:-7r 
MsnaBfttf***^*-* K6 3 tcgusn 

4. Bft^X»U«*-*K6 3r«, Bfttfxfttt 
KB OiltiM£(CB(WxiWUlUtttf 

SHaaniBit^i^at"*. 

[0058] C«>J: * &Bf t# Al*. A * 9 * wfi 1 5 
3g^©>J^->^l^-h7 0u:^-r4i, 13357 ItCJ: 

4. Bffc#Atftlt^*-*K6 littettMtfdNbtf 
Afle. conkMMft^iK^KBlAMBUft 

*V - K3 3&CBitHMSA4MI%AMBfk;M|l 

SfiiftS£Sl»C«*n4. C«M:*fcLr»fc*rtBft 
#Affittaflt/fcBfb#Ali. BfttfAlftlli-?-*-' 
,'1, K 6 4 K«tii<*n, Bffctf A*ift-?i#- A KB I £ 

[0 05 9] 'J»->7b-h 7 0r«, BfW^lttP 
&7 2CCWWiTBfk#^«ft-?^*- A K6 2^«A 
$fl4 0 ■|fctf^*(6^i*-AKe2K:«H»'C4HH 

cc. Bfk^«: c©Bft^«e-7-*-^ k B2rt 

«aSOft^6.' **><l/-*3b(C4>»4 , J^*5 7 
&NBT4AV-K3 3iCC«ax i ^5n4S*'fe^rt 
Bft^lttWc^BSn. C«»-b*«Hk#^fiBSft 
ilfi U^^Wt^SfS<c«$n4, CiOJ: o^: bxm 
•fe^^fk^aa^fflSbfcBfk^^, Blk^x» 

KB 2 t**jSafiitCCjjfcn. HQT«* — 
-h7() tC*T 4 0 M*->^U-K7 0ICitl : *Bft 
U^->7U-h7 0<WL97 6i, m«fi3 

t. x>K-7 r b-h8 0ic^w^n^a^8 2i^ri./ 
tr. ca>a^8 2^^-r4Eafk^t»a3gg^^ffi$ 

[ 0 0 6 0 ] U-t -a^ 9 1 5 AccHW4B(fc# 
40 W4tf«^Ofitcn(C^»*CtB« , C*4, @8iS, -a 

^ ^ i swx'offiitfA<»miz¥-m®£&t>L< 

ttwmv*>&* SMotc^ic, ttMBiiMWcBH' 

^>n/casc 8 3 imrnz n . w««b^ 

«h4«tt^«. «»«38feJ:tfS^fi3B©»l£ 
f 41SgiC^6nA:agp<b, 0^->7U-h7 0tC 
SHf6nfc?LB7 7^«^UT % SM**fA«|ft-7i*- 
ilrK6 6rtccVASn4. «S4^X«te^^*-^K6 

6i*i*aar4tttt#;u*. &s-fe^20tcfcox t 

50 3 Ofctttt&U 8 &RttT47 ^- K 
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aa-?i*-JlK6 8Kl«a«A*. 

[0 06 1] C©J:**rtgM#*tt. X* ? tm&l 5 
«W©y^->^u-F7 0«c*r*4 4 IS&57 4KJ: 

«**#*WS-*i*-* K6 7rt(C*Wlte«*# 

#6. «fc.»<u-*3 0Kfctt6«J:f»5 9±PMStf* 

r/- K3 2&4»tW3ft&&*«jurt^#*ft 

^ K 6 9 ft, timtf*m&v~*->i> K 6 7 <t 

ok****. v*~>7b-t7 0£audRM*M 

t*. >J*->:/ , l^ 7 0©?l«7 8 ft€S3 6fe 
JrC>«6»«3 8©»tet-^{4S^S»^*>nfcn^i, * 
> F*U- h 8 0lCtfcW6ftfcJl*8 4<t*/rl/T, c 

t o 0 6 2] u±v>£ *> ic ft® <* nfc^^ttottfts 
r . flfl fc# Ate J: cxJSft^flHtt^R* 3 ft £ fftt ft 

-enen 3 * £ cf 2 <c »S9 u , »ii u fc*ww>* tien 

*aiift±#£tf*C£*T*& 0 Witt, -fe;<u-* 

3 0K4H*?. 'J7S5&. 5 6, &7*s, m^wm 

b a Ci»««taiR&aMnu < C*^r<». H3 2K*Lfclr 
.'<U-$ 1 3 Oftlf l'*J82tcifc*<'C. «-biUABHfc# 
*»^&aar&Bfttf:*4>ttBi*3tt(Ctt*. 

[ o 0 6 3] LtcMnx. tf^mzmm * ft a s«ft * 

H, - 2H- + 2e" 
( 1/2) 0« + 2H' + 2e- - 
H,+ < 1/2) 0, - HjO 

[0 06 7] ii)xnz7s-rmcw?rt>Mt*. 



(12) 4M2000-1205 1 

2? 

n: mrr endive, m&tc®z*> 

[00641 Sfe. «*«i*ccflW6T*#A©««*» 
im*&tcWttt*x*>\>**t:ttl. $£S4«?fcft 

4#r**ti»$«&jW6ft*. cct\ 

A&B5ft 5I5IT * # Xjtt «iMD 3 T . 

[ o o 6 515 ^asM^aar *^coaw 

vzct&X'Zzti^tomtmnnZo ccc, jgft 
40 «tt(c«»«£d*«HBU:^^rM9K-«. SIMM 

[0066] 

• < 1 ) 

HiO -<2> 

UX i 3 > ^SfrTStaW^TT*. ( 2 > XlCmb 
50 fc«fc^tC, ©r%ft^SJSCDfflT«C#o-C, *V-K«T 
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ctaukbr. mwztwmftzti&o cot*. * 

^g£££t; 4* TMSttW>te><u-*3 
otMJ.&MMWfe'Cii. ±&ofcJ:9cc«-biii>Mfx 

(^SteW* 4<&&PM'f 4C 
[0068] Sfc, JBtt*»«:«|frT*#A(i!«S4IS 

ft#*K*hr 4 to5fi*«6? c <t **c« 4 ± i, » 
£C4*&. cQ&sfr*£&xw&mfiffliT&AL# 

j: -? rtt»«»WcJ* £8 3 ft4*»fi* «fc « ^ 
4C£Kj:- 7 -c. »GSicgTSx4**4«JW*C£ 30 

< x hm¥iwm&te>z®mK8zmzv* 4* & 
it. mMA<DHm*ftz*yto*ttt*&ctim 

Gfc:fn F >tt*Wi*|lit/k»t?SBWW» 

fi-r4<g***4*. «mra<cflmr&tttt**flt# 40 

[0069] cct\ ^«feccMr*#*®ttB* 
#S€>U c<»x$tj:#Aic£^xmii&mf>h*t>fri& 

n4. *&t>*. SSf4©4<r«asr4^fi^S->t:s 



«SH2000-!205 ! 

24 

«ElllteJ:9*<J^4C4K:*o , C, IBHUbVS 

£*«»:oi»MW4C4a*c*&. «fc, ftttsatos 

«HB«*J: ♦?*<«*■«"«<: 4 cc J: oX, 82 1# 
&<DHffjLZ>Ct#X'S. H»tt«*A0«±8**C 

IBBS4J:9S<»^4C4ic,J:vC % «»0S&6 
»*4C4#*C*4. 

[0 07 0] *fc, *£ttFto-feMU-*30*«;i* 

s^sn^Mtf) *9fii£«vcfc3. ^«*ifcww> 
*#$§?4»£<c«>, c©»-bjwc4tr*^©«» 

44**11*, «4>ft7~'Fflr£ja*tt£tt. ftWcSfe 
E^«^4*3iaBt±B*^ftW»ffar4C 4 

^•*^rt^»cc^4#A«>«tt*«Kstiri# 

£5. H3 2£*l/fc-b'<l/-* i3 04>J:4te. 

*^<fcorKSSn44. C0)«|MWCj*lW4»4rA 

€>*^U-^3 0*«A4ttf**Jk-C«, -b/tb-^i 

- }i rims l,x3 i-r^&M hftXW). CV>3 
^immm&tcm** uxu 5 ^ pnati** fc*or 

[0 07 1 ] 8^>4C, 9%Jl^3#^ailbWSJtt2ft4« 
tBNWfeftf^CA Q l^-ik8n4 <t c » ^«&«rff T4. 
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fc. B3 2fc*l/fcJ: J *ft%. , <U- * l 3 0*ffk>r£ 
J!*Lftd»}**-CI*. «J ! 5 5 MftO* *** Art 

^gp i 5 soiwsas <@3 sccawcu^a 1 5 

«*JlrtttAftK8<:£SC. #A<D*£KI*<5>^S#&C, 

[0072] *m«tottH«tt7tt. ft***!*?. 
*%ilrt^tttt^ttSn6««VMlSn i CV»&A: 

»o«6^*tt. *nenaai*r4t; % #n<*nfcii 
icpwciM/TUt. en«must(/x#A^Kiasn 
*>*:tf5, ^anfofl^cwHcor^TccM'-c. 
oacj&Mb<z>**jurt #xaHKctb*<'cj>ft < a a ?n6 

ic. B3 2K5«tfc-bMu-* l 3Oa«j0ty 
tetter, ±MdLtc#A&m&$ttt,*f^\t&fru:j!; 

cc J: 0 ttK&BAHw < ft 6flW|rflMft£E 
£«*9K£ff£tt&fc*fc, Ktt*fttcttl/CiMft 40 

a rat am? ^ C 4 j^oia 6 ft 

[0073] Sfc, «4tB»cc«|ftSn«:#^«. 
=13 nfc« Art #**I8 *« A 6 aas^Attft 



M2000-1 205 ! 
26 

<,*#£i>*fc*n*>*&, Tftfr*. lOOMD*** 
^ »tt&2^t&4cctf|.'r6 

4. «*«^^*nfcBi*«©^«*, ioo»ii 
dn*ftfc9K 5 o ^sidnrftS'bArt^ASkBccA 
ifrsn&ctKtto, ^aEftft*^U"c#^*uw*<: 

±*«<fc»«r»*Ci^r**. Ofrbttifi*. Tim 

@ffig«&e#&#«< ft ft 

tt<ft&ft^«>ttttoi^^8^i;<&«en^«6. 
CO* 0 ft±clc<&tox * ? »WK4TiMkE>x * * >*» 

fc o # A8fcray>ft < ft ^ c ±i*t*K*tcto. sftttf&a* 

[0 07 4] ft**JblC4M>'C, *<bArt#AilfeUWE 

Asn«««t:tnkcc9flt/, «enen^««:^A-$: 
llrtcD^«©(i«(cj:oril&n*«»t. 

6. B9 (A) **ttWcE>-bMb-#3 0*«^i: 

[007 5] B9tC^f A5(C, ^*««fc)-b^u-* 
S OtS^/cttMSffetCtnW, Wtt^M* 

9IC4M«r, B9 (A) ttTSICTiSHfiifeftAffdHt 
k&mkttol*. 09 (B) (i6 7*CCja»Sft€iWT 

» 3 o*ni^im«ife a ca v -eosisajK* j: o?s< 

4i^T4^**G*C4^ftC*. 

[ o o 7 e ] $ fc, a i o ss««^^^a^?ft 
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mz-ttisx. mm$ncmirz®it*jx cube 
fcterftft. Bio <a> li. ^iSMw-fe.^--* 

m£<D2&0W$i>S:Sli?Z&3S,m%l> (@1 0*f 

*■*■«> 1. Stt<£|(0>£lt (HI 0*fttS : I. 

*tl«MMM>l. 2 5tttc|K*8*fc. 
[ 0 0 7 7 J m 1 0 < A ) KS? **ttW>-b 

«BC2ttri»6l. 2 5f3K*1?ifcl>SlfC<>. tgffll 
[ 0 0 7 8 ] C©J: 5«c. *3B&«©*>i!<-* 30* 

cc-c. a&&6n«&ft«feG>$6&. f^*>*>@3 2 

«>*'<U-»1 30«r«it*«M*«ft-Ctt. MMWfe* 

fe. a*}. HI 0 (A) a. *'fu-*3 0*Mil6tt 
«***7 5'CCa«Uft;fea«*tot/, 010 <B> 
«. ■fe.'tu-* l 3 0 6 7'C'CSSk 

3 0 *fflt>fc«MSffttW. SKiUi J: 0 B« 

f*te?-£&fttf;*©*a«: trt>. ss-feju 

[0079] ±#(.,fc*;<b- * 3 O'Cti, flESCSt 

n.2 0tc*H>c. P-b.'K^Kfty/ADitB&fi^.^snri' so 



($■2000-1205 1 
28 

n-ct^«»2'?tc9nr6c4<tLfe*', <e*ven 

M^C <JS5f & C 1 1 U T t> * (. ». IMs Aft #A jfe 

*jg«&< tfiiasse^-rc £tc j: -7-csss* 

$fiT*^*SQEf «fe<6tt:Mffr«x*Jl>**eitJf> 

t. mmmmiritf^tmrifctbicmmi 

fi*U». HlfeJ:tJ ( ia2K:^L,fe-b.'tu-*3 

«c h J; ^ K»Sll/r tott i'. 
[ 0 0 8 0]* fc, J^Ufc-b^U- * 3 0 t?i*. «J ^ 

- f 3 0 ^^OPWT?***^ U- * 3 0 AW-^C^ffl 
©mSE'&BStC^fo CC C, ■b. , <l/-*3 0Aia. M 
•7^55-5 7 tCMtSf^wfioeKtWHt-b^b-* 

3 o £#a-r*}ij§€:Wt/-cfcy . ^ii-r&iig«:itiii 

SitiitSf •SwaiO-C(!flfSa55 5A. 5 6 A. 5 7 
A#aW&tt-C<.»& 0 cn4>Ea«Sa55 5A~5 7 Ali, 

»(^T&?lgBii@tt-ri|!fli!MiSiL.-CJi < 

mzmftutctZK., m&MMfrb. cum®?* 

[0 08 1 ] BJEOft^teWca. @6.at»t/@ 
<fS»«*«TK^f . @1 Hi. ■b/<U-*3 0«:Sl' 

r. -en-encBeffc (J8i4> ^xft»-?-*-^Ki, 
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[0082] **?i>m\ 1 5<*. l»4?->^-h 
fc'Jt tfB 1 ^fePH^A * * ! 5 «1f&A* 

usuctty^-^u-hQO^ tta«!>B»c«y* 

i 2 <A> t*L» *->:/U-h9C«:. @1 2 <B> It 
g$*%ft»SftaBffc#*#, y*-^U-h90« 
cc* ft4Bffc#*8ttft«*--Ap F6 ort* 

[0 08 4] L»*->'7*l/-h9 5K£, iJBKfc*/* 
&J&?~*~*F8 3a>0tt&, ?LgB4 4lC ( *vC«.« 

6Cfl^i 7 i*ww&irw**r, Bffctf*i*wk*Aft 
£^*-«UF6iic?£A3n£o c©Bffc**tt, U 

h 9 0(«ci**^rBfc#A*»&7.~*-- 30 

A F 6 1 rt «riS hUifih . > < 1/ - * 3 0 © x ) 

3tt* 0 &^^Bfk^^*is^»fja$n^Kfk^ 
xt*. ?i&4 KcA^rvdisnwfk^mi^* 

K6 4 -C&ttU Bft^AflWft-7i*-Jt F 6 1 i 

[0085] 'J*->:/b-t9 0Ktf, ±SBfk#* 
||U?x*~*F6 44>l|ftt. Jl»4 2lCJ:vC*« 
Sn*B(fc#*«ft-*-*-A F6 2<E4g&t£ig|s"r 
&Dflgf7 2/^tientr^0, Bfkff*(iBffc#*£fc 40 
^*~JtF6 2tC*A£tl«. C©Bffc#XB. V* 
->^U- h 9 5fftC«*orBffc^«ft^i*-A 

7 \c jk -7 n *rtBf k $ 
wt. a«4 5^j:-'ce«3n*Bfb^»ai-?^*- 

JUF6 5"«r*U Bffc#*«#-^*-JUF6 2iB] 

o#rtccsfen-c. y*->*wh9 5K:iW*. y* 



WB2000-1205 1 
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1 7 8*Stt€>tVC*»Q. I 7 6 «r/rt/*CBfk 

[0 08 61 CC-Mtt. Mt#Afktt-»*-*F 

jftt/fcSUkfltctt, •■b*rt^^aw(c*5W&Bik^A 

±^Nftn*|Si*i^ gEtcAnSfc6*M**Ufc 

4<lliMt**2«MI& l'C«T(Cif. 
[0087] * 2^tefi*C«ft^ffe«. 
&Rtt(c*/<u-*3 0£flH*T^8ft'C*59. a* 

* *t|ttQ^tt:M:y*->7 r u--h l 7 0#BK£ft 

1 5 Bik#**#^~#~-.'i* F&cnc 

»tr*Bfk^i(HB^-*-A Ft "CI*, Bffc#A# 
aBT«B0#|*4^fr±ft4. HI 3li, SSl/fc 
***ttir*iB^6*rc'J4?-->^b-- h 1 7 o<&te 

h 7 0 &Aar«ltttCCBB(;*#«r«tLfc. 
[0088]* 2.*tt«feH8»Sfti*. ar 1 &Mtn 
WC. U*->^U-H 7 0«Mt»7 5t^bXBft 
MWettB^€»Blfc#xcDftffi«9tf^. COSKfktf 

Att. -b^u-*3 0«a#4 0«:j:->t:*«sn&B 

sns»*tr*rtBfk^aWK:<N*Lt:, -b^u-# 
3 ocm*4 3«cj: -5rBa$n*»ib^A»a-?^* 
Ft?*?ftU 'J ^ i 7 0icmh, y ^ 

-^^U-^ 1 7 0CCB. ^.<U-5r3 0O?U»4 3 6 

?i»4 i-t<rii» i r*ei»2 7 !^^^nr4dD, b 

6V{k^A«M^*-^ Fcc«A3ti*. 
[0089] CCQBfk^ii, ?IS54 1(CJ:^1MI« 
n«Kft#x«ia^i*-*Fi^6. «J^S5 6^J:-7 

U- *3 0O*L»4 4 CC J: ot^^ ft*Bffctf*#ta 

4. iJ*->^l/-H7 0Kllt *^U-*3 0«Ml 
gfi4 4 1 7L«4 2 1 frtflll- iEfl^2 7 2 #t»* 
feO. Bfk^'^a, -feMi/-*3 0©a«4 2«:J:7r 
®*«n*Bfk^A«Wft-7-*-ji K«:«ASh«« 

[0090] CCBftatfXtt, ?LfiB42«Cj:-7CB.«$ 

r»**n**»*JH«jBfk^flfcB«:»«b-c. 

U- $ 3 0 <WLSJ4 5 J: or^.«S3 n^Bfk^^gf 8 
^~*-^F*C£«l,, y 3f->7U-l- 1 7 OK* 

y»->^b-M7 0(ctt. aH4 5icititr6 
a»7 6ft/ri/r^»^<b^A»ajKBcc^ta5<i& 0 
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[0 09 1 ] C£\*5fc. *2**W«)«tt«»'Ca: 1 

«S3ftfcTL&40. 4!, 4 2KJ: VCJ&SStt*^ 

*B©-*i*-*Fr*D. T«K»fc3ftfc*l»4 
3, 4 4p 4 5KJ:^r$«££n6^*-Jl'F$\ ^ 

*-*F&ttVCl'*. ffloT, 4^*55. 56. 5 

±*3^&T*ec|W>-? TBI fc#*aWfctl6. 10 

Brt*cnGX±Bi/fe?Bfr<:£(;'«0<rB< C ±# 

[ o o 9 3 ] 3 etc, * * * 94t£®jK£a>tiB. 

BK»B*4fc«M!)|l*il<- h «rW* ZCttLXbJ: 

i*. cnccjrvc, Bft^^*tcaikLfcttsfrc»ajs 

[0094] Ri«L/fc*BPlt?tt. 
AflftiJ^*-* Kit, JfcfiCDftSlWMClB-j 

£9&^*-*FCCfc<r>'C, &*t?BKB*Btfi:, 

COJ:*«riM*. »3gfcfl&t/tt%T 
ccBOT*. 40 

[ o o 9 5 ] a 1 4 it, m zn&mmmm m&? 
tm&z i srt-cQBffc^ottn^Bntc 

A*?*#it3 1 51*, BSGfcA**»ftBi 154 
3 0 tMf *C£KJ: vC&JSSIva'* 



«B'2 0 0 0-1 2051 
32 

■wcBBB#»*&n , a»4. rttto*, 

3 1 54ftStW^^l-"-*30Tlt tL^4 0 
-4 5fl>^fe©m^ML6»«3S$n*C*50, CfttCj: 

Frt*aaT4y7'A©gtn^aiif{3n& 

[0 09 6] Bl 4«CaM\fc^«C, *^<U-*3 0iWi 
^AflMO*^ 5 1*****1. A***#£3I5K: 
fcV>*C, «#-AK3 8 0. 3 6 3, 3 6 1, 3 6 
4, 362, 3 65 ±BUfcJ:9K. A* 
vtW&Z 15t<MW'4»*fl)-b^U--^3 0«:^ 

-*F3 6 0. 363. 36 1. 364. 362, 36 
5<ca*ft«fv BBB9 6**JilSn*. 
[0097] ?^*-Jl>K3 6 0I*. l^->^l/-h 

9 o *itux&mm\tff*m&m&w&zux\.>i> 

fc*>. BBB9 8J:4fciJ*~>7i,-t9 0irci* 1 
-7 ^ F3 6 OWBfbtfXflWfr-?-*-^ Ffcl/C 

B«. F3 6 3 aBft^auB-?^-^ f 

&l/CJB<. «KB9 6tcJ:-?r^^-^K3 6drt 
*B»*4#*©8Wv«WSn44. C<DiSi&r£|l9 6 
J:0 4T»B©^*-*F, C*ifc©"?~* 
FiaBfiB-bAftBfk^AiSBiCfc^-c. #A 
^4>0>£rt#*fr*. T «sb*, F 3 6 0 

l*Bft#ABft-7^*-*F4t/TB*, «*-AF 

3 6 z\m\ix vtijxm 

5 5«J:^T»*«*l4*-teArtBlb<fABWCl*»* 
tt*C*n©ft*t*, &K&9 6 J: 0 4>±aMKcflat$ 

nrc** Art<c»«snrc** jurtBiw^iiB < »j * 

[0 09 8] 3*ic, ^#~jt,F3 8 3KbFMl(C£ 
Kft96*W*6*t'Cfc0. C0«*--AF3 63CC 
a»*€»nfc^»9 6J:0 4»TSW*©*7-*--^F, to 

jSttstctoi*r. *tt0&ft0#A#gt>&. rattofc, 

n?^*-iL F3 :B0'l*WttfX*B-7i*-A Fift 
0. *7^*-^F3 6 3i*B(fc^}Jftfl-7^*-^F4 

[0 09 9] t^*-'UF36 1. 3 64. 3 6 2. 3 

6 5flC'<-n^n^sgw^mcasHB9 6^5fc. sistc 

?ttt>*>. Bfk#^«fty^*^AKti/ , c»< 
^i*-jUKfttaa**Bfk#AflE>aw» % ^w^9 

6<CJ:-?i:aK«tii4. COiSK»96 J:q<>T8kM 
t?«. Blfc^Wft^^-JU F4BiWA»a-7i* 
Ft^AtiB^O , «tf&T4 J J ^WAHgflW^ft-b 
ib^Bf fc# ABBcc to V« Bf k# ^©Sfcncoiai * tf])M 
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i o i o o ] v±v>* ^icmL<tc%z?mM<omm 

&%mi*zct#vzt>®&tcmz.x % vcrexw 
nm*w**ctMv*&. 

F i 1/ TTtt < ^i* - * Krt K3i»r««:S»* S C i 
CC^of, a#45JUrt#*B»*aB**#A»B*S 

ftfc«**fi«Nt#ABB < U :T&5 &aWRDtr«tt 
Bft#x#9B£ft*C&Ktt£. Ltdfi-iX 
[0 1 0 1 J HilOfcJ:$fc. 

<m*mmv#. HcMkB*Rtf & 

><ls-$K*<<*XftlE<OR®&mi,>Cto< ) 

j: ^ ja»tt«*-c«, facri* s&k 

tffivsha ±E3Kfe0tci*. Bffc#:x#aaT*^ 
[0102] RjCofc^ttnrtt. •%jirt#*aBi 

JBWteO-CmT. 0 1 5tt, B4*«*!>*MWi* 50 



4HB2000- 1 205 1 
34 

•J. HI 61*. B43*^flE)^«**«*6 , J*-> 

Qett*'C'k<Ki,~*4 3 0*£;L *)*~>*U-Y 
7 OttfUf »J *->^u- h 4 7 0 *BA4«5«i % 
B 1 X*S«<P* * * J£E 1 5 & »ORBc!HIW€W^ 

[0 10 3] *4 3 0 It *fl«fflB«:. ?L3g 

440-443, 4 5 0^45 3*Milri'«, CO 
t?. aB440^443tt. -feJfU-*4 3 0©iWfc«!> 

^(cjs^rBw»*o^->t:BW6tir«i«3. a»4 

5 0 ^4 5 3 tt. . ?LB4 4 0 - 4 4 3 #£&K§SrW 6*i 

t<atit»tmtiauc&<,x. mxm&L'&ixmiz 

IH1SP4 5 5 fc£tf!H|&4 5 B*tttt6iVCt»*. Ga&54 
5 5feJ:CttgB4 5 6li. *ft«l. El'KWratttil 

*©u*at£B*snt:o& 0 HB4 5 5W, *©W8 
Bctt-r, a»4 5 o*jj:c«l«4 5 1 ±«ven* 
at,™-*. HB4&6W:, -e^ssastc^^ 
■c. a«4 5 2*>j:c;w»4 5 3t**ieniiai/T:i* 

ftfc, ■fe;*l>-*4 3 0U:fct*'C Bl5£*l*fc 
Sii^RMiRitoffiCCli, D0S4 5 5. 4 5 6 <tpi«&&2 
^G3SB#, EASS4 5 5, 4 5 6 t«aM*«0U*«CC 

^Bfth*a, HMBKtol'r. a«4 4 0*>J:EX 

?l^4 4 no^n^eniiiat/'CfeD. **<WflSHi, 

WMWctol'-C. TL^4 4 2feJrO'4 4 3<^-eti-eni 

Bautrc^. 

[0 104] COJ:^ft^l/-*430t«^'C** 
U1dm&ZkX&* ea«4 5 5*Jj:yDfla4 5 6«, R 
»T*r F 3 2 i.ORt?m*JlWa4^Aaitt*« / 

** V- K3 3 tflEWriiisjUrtBik^aW**^ 

-S>, a»4 5 0«»J:WLB4 5 2tt. 

4 3 Otftflb-CSttTftX* a i?mSrtr% B«iM 

F*«.«0. a^4 5 1 fcJrtXaSM 5 3i*. HG 
■<^*» JBBrtT. B«il^tttt^BB^Bti]S 

.^r^o BBK. aB4 4 0«J:tfa»4 4 2a. 
^^BBrtr. .•*A>rtBfc#*W*CBlfc#**5WE 

jtvaB4 4 3». Bix^^^^Bartr, 

[oio5]S6tc, &*\s~f*zoo>m&m:\t % 
nM4 5 o fecfccWL»4 5 z<m&c. -c-n^na^4 
5?^j:era»45 6«w«snrir»«. cn^aS64 
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57, 458«. *.><V—*43Q*:muXl&f&#i> 

**. ^«»<wmm>6 W& s n& a«4 

5 ? icj: - r»rt3n*»w*«#-^ f*» tr, 

*l8;fc&#ffl<* ft*#4P*«, JL&4 5 8 K J: 

n*. 

[0 106] @15 Ct*, -b/<b-*4 3 0#<i 

u- *4 3 o#«*4*ft*n©a»Ki*, 
•Wftw&irci**. c©«fc^JMS*iwej:-?'C. fiaastc 

#3n*±£K. fc^U-fr* 3 0 

[0 107] y M 7 Ott, JUB4 7 5- 

4 7 8, JUE4 9 1. 4 9 2feJ:0'BSP4 7 1, 47 4 20 
***t:i*4. M>y*->*U-M7 0tt. @7fc 
J: VH8 K^xttjfenott? WBBB t*Ufc* 1 3tt 
5tC*C**y*->*u- H70£ 

u- h4 7 o^wc^-cx* ^ »ttafnir zmm. 
ok. y^->^u-h4 7otaarr* # hi 6t? 

if. CW^->^1^ h 4 7 04&f|*.*?UE4 7 5- 
4 7 8. JUB4 9 1. 4 9 2feJ:CXllflSf4 7 1, 47 4 
d. */<U-*4 3 0#f|it*?l«4 40-44 3, 4 30 
50-453, 457, 4 5 7 feJCFBMM 5 5. 45 

6 &©ttSHf& C y * - > M 7 0 fciWMU 
-*4 3 0 *S«Wt*8l!B^t:«*4t:fcX5r * 

<Dt4g&, U Jr->7 U- M 7 0±<eMUtr*t>fc. 
[0108] ifr&OfeA* ? XKftCfcl'-Ct*. ?L&4 
77tt*'<U-*4 3 0<E*tt«nJH5 0£. ESE4 

7 8 IflWfi^t * 4 3 0 Kfctf£ft&4 5 3 

4. a«4 7 5tt*J<U-«3 0fc*>tt*?ia44 0 40 
i. a«4 7 6«-feJ<U-*4 3 0fc*tf**?U»4 4 3 
±. A*4 9 1tt-b'<U-»4 3 0CEW6JU»45 7 
fc. aH4 9 2tt-b^U->4 3 0«:*>»*fl 1 »45 8 

E]^4 7 4(i. fcMu~*430tCfet>r?L4M5l. 

4 5 2^«s^a«^H^r^fi£snrtoo. a* 

^ *«&f*J1??Lg|14 5 1, 4 5 2 &tf*-?x* 

FHStcaflU 7 1 I*. *MU-5r430CC^»rfl. 
»44 1. 4 4 2#^83ft*8«£H^r^fc3ni: 50 



1HI2000-1S05 1 
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fcO. Ztytmmvnm** 1. 4 4 2*K$fi»'& 
[0 109JWTCC, */*U-*4 3 0fcJ:tfy*-> 

iBWJ^n-etiecto^r. s»$. «s»«fcj:tf*>F 
«a»F*- h c t tzth. ^->7i/-h 47 0 

ifi&khHm71\t, C©y*->*U-l-4 7 0«: 
ncw*&n*:a« <?U»4 7 7*««^nfcttBCCa 

4 3 0*tt**?L«4 5 {)^fiSr4ttt4#X«IS-7^ 

li. aas4 5 1 &®f&? zmwmto*-*-* r te- 
rns y*->^U-M 7 0^*48*4 7 4*: 
J: 7*C, TL3E4 5 2 ^®*T&jigtt^Xtt»^i*-.<U 
FIC^Ml*, C«W»ft^X«|&^i*-JUF^S& 

ActeBfi <fl«4 5 6 KKtttfX^&E 

It. a*4 5 3aWflW*«*#X»ia^i*-*Ffc: 
££T£«> iiagistS. tefcSfcJ^x^F^U-l-tC 

i*. y*->?u-M7o^**a»4 7 8JW»* 
[011 0] »fWAoaiB^HtaK:».««n-c*jo, 

4 3 0ffltt*.&*M* 4 0*«.«^^Kft# 
Attte^^^-^ F*c»U-C*f«^6Btft#Xtf«|ftS 

bteBHk#x«. 71^4 4 lMBAr«B(k#X»tii7 

x^t- Ftcg^i/r, y 1/- h 4 7 otcjjw 

6tlAaBW4 7 ltCJ:-7'C. TL^54 4 2«WjAT«eik 
#X«(ft^i*-^FK:»aWl4. CGC«fk^X«ite^ 



http://www4.ipdl,inpit.go.jp/tjcontenttmsjpdl?N0000=21&NQ400™ 2008-05-02 



(20) 

V 

[0 1 1 1 ] ft*. WtfBto*&&*1\>~ 
ltC& % •J*->7 r U--M7 0*H8*.MUM9 1, 

(,>4, C<^*>. JL&4 9 1 K#fST4?L&Ktf . 9r* 
<^^*^8gA^£ ft, -tr Mb - * 4 3 0 Mi* 

JHa»a*SH»«:5ijitiA:JS*B*«. ?L«4 5 84%tt 

4. 

[0 112] c«J:^«*4^Axri«4«>UcJ:n 
«<feA4«3#XSk8M>K98i«:4\S < T4C ot, 

r. x*?*m<o&Mm&tt<o j *%. ^aft^sjscc 

•9T4IIWI (OT. ft**ii»Ji> ©HUtollft** 

34. 

temmufczmitc 4 an ofc^dt . * 
«cu*«©»* *rt^ais**.«r i-fe^u- * 4 3 

ft4W»&5 {±ia-stcMisiT^iaa> 

'*BSftr«C£*r*«, I/WVC, <Stt«tt«rJ: 
M«C, ^Wt«E>KHfi*J:9'l*S<T 

4c<t#ra4. cncc*-»-c, *^i/-*ftef©iti« 

•%*fl#*ttMi. ^4#*«±K<fc#A«£rtt, so 
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ear&n««Rtt&4. tfrfr<D#**te»T4-5^# 
«*«HSM*K**»r, att©#fl«a<r4c&2Pr3 

4. Bl 5«C«l/«i'b'tl'-*4 3 0©i^lC. *-b.'U 
r«. c«!)J:9«c|8»***WW«s^««4** 

[0115] ft*. c©***W«ft**rtt-'4-b>< 
U-frKfc^r. Hitl/fc.fc^tC, #**:«SFr4-*~ 
Kfl^«ttMc*rlS»rr*^i*-iU FfaBtf 

J: 0 i£«**6*nfc1fflK:«tt4 C ±#r* 4fc 

< r* 4 t^^ki^ucMmmm 

re. QA^wmcmixb* 
it. */a^*-ju r «* 0 ccwinu 

(C. SI raifc-b^l/-*4 3 0«JQC'rttfitl'fo 

lifter fare «. -rftfe*. *n»««««w:ia-» 

k*sw4c ttiij: o^c, &ftm&<o&im<o®2 
WfllfcfttftJl^Ub-cftft, at*. 

[0 1 1 6] *&, *^Pto»t«»«:«.«t*4-bA< 
U-#4 3 0(C4a^r, Cflg|l4 5 SOTittMtt tTLSB 
4 5 1 IC»-#QriHUI(«l> I*, ±a««« (tLSS4 5 
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*0M1IMI> tf, ±ttMM <JL»45 2Ktf<,»#0 
©8iPg> 4Ctk^r<fi^5R<^$n-Cl^ (HI 5£ 

[0 117] 56(C, 4^«S«0«M*»tt, 

*>*>. ^x^K^^^nr^c^^^^ 
;wiw<tofW:**. 20 

*0U*»±«t *>Xl>htc*>* MA<0 

4 3 03MliL«IL«4 5 3*&l'l*iUM 4 
nee *>T*K tfST * v i * - jU F ft tttc»*«ft*r 

W*ti»B0«. cn6©-«*--*F<c« 40 

V-*4 3 0'Ctt, m*&fatfAffi&ZB!8VZtclbO 



«H2000-1205 1 

40 

*F*Sfl»**j»aWM:. ««**»flW**«ttt 

«*:W>l&Ci#'Cft&. X^ifiC ©Htfrt *iIiS"* & 

[0 1 2 1 ] JJabfcJ^fc. "J*->:/U- 

^tfffA&eiAucji^r. jH*4Mfa-»*~-*F*a 
iiL^AAtRtt^i/fX^*^ FtfKfrtl««d 
Ktt . c <*> 'J * - > 7' u - h <DeitK>i&tt0># * * 

^^^^ ^ »W&«:«kfllMot:ttH«ifc«Mao. 

ruTtcaw*. Bi7«, 4o<c^*^^«g*e 
^ ^ a 5 sOfefflcDttttwib 5 0 0 <m***foT9ima 

V*> 0 , 018 44, ttMM5 0 0 WtikKhtk* 
m&lzmjL ^n^c-br .»< u - jJ? 5 3 0 CDrnfiS^b-r^S 
Bt?^&, ttH«tt5 0 Oii, 4^* ? ^8fi5 1 
5 A. 5 ! 5B. 5 1 5C, 5 1 5Dii^, CftfcCD 
^ 1 2fc £<?-C£t><e4Mft 

^. Si lit. ir-A5 1 0<cto^-«*»a»>- 

ffiH^^mfcaT&a^T. iswss 5 o o ^a^^s 

[0123] ^5121*. tat4^*5 0 0«S> 
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comix? 1 2«:WoX\ -immicit 

X*?*#jt5 15 A, 5 1 5 B*HB&i*n, h*>-i5 

0mxtx***&&b i 5C. si 5D#e^*nr 

*X5 1 20AMUC» V St(MttOMM««nt 
fcJtfBffctf**, SBttW*5 0 0#fB/l*»x*** 

[0124]**:, im«tt5 0 OKI*, tOMBtfcc 

044805 HW^r. ftA*?»tt&C#lr'C, IB 
aW*»6lft«hK^*'A5 1 2«Kffl^r*PE:&*»A 
X. ? Jflttft*— 3 5 1 0l*rCfiWrl/Cl>6. 

*^fii«a>iJIiE(Sf#a05 1 4tt, JflEW? h 50 1 

OC««tC»rt%nfc»rlgcC'7L#3i <Bar&?> KttC 
7'U- h 5 0 2aNKtt6IVCl»&« fc]EW7 h 50 1 

0 2£/ri/rx*?*te£K£*£tt. *r~xfw>&* 
^ ^sHtef^WEsna m i 7»pb> * 

[0 12 5] Bl StCsnTA^tc, 45;<U-*5 30K 
t*tL&5 4 0-545 MfOM5 5 0 - 5 5 5 V&tt 
MVC* 9 , -*©BJ*«, fl.«5 4 0 & 5 4 3 1 £ 
aySStf*elg?5 4 6<t. 5L«5 4 1 £5 4 4££&il 
3tf*efl«5 4 7±, ?L»54 2 £54 5 

6Cg*5 4 8t#w*&*vcL<* (mis <a> 

£?> . £fc, t^-*C0fl5±CC^ *LS&5 5 0£55 3 
£tiiaS4i«l!!ltI5 56&, JL&5 5 1 1 5 5 4 
aa3tt*B8& 5 7 t . *L«5 5 2 1 5 5 5 £ ££51 
£tt£atf5 5 8£Jfiq»*6ft'Cl'« <H 1 8 <B> <? 
■JR) . ?UB54 0-*5 4 5tt. Bt\t 
Wa6W4BWA-?i*-A K5 60-5 6 5£& 
*«*U 7L&5 5 0-5 5 5 t*, ttM#AtliflW* 
SSM#X^*-.»U K5 8 0-5 8 5tft^Hfi 
(B18MR>.*fc. DBS 4 6-54 81*. 
*Sart"C, ***rtflNb*A»tflMIU BB5 5 
6-55 81*. W-bjUfWH^aUCSJII-rA. * 
fc. Bl 8i?&12»&£fcbfc#. -b;<U-$?5 30# 
fi*.*l9tf5 4 6-5 4 8. 5 5 6-5 5 81*. RSl, 

fc*/<u-^4 3 0iBi««:, m**ft#A9H*mn 
[01261 ttM«A5 0 01*, &tttf*o>m&xmt? 



3) M2000- 1205 1 

4? 

<lflESKiBI*5 ! 4^i8rW^nri^gSoiSsp> tc, 
it*r^{i*Xc>& 0 X* ?»&&5 i 5A4MHUCU: 
y jr-V^U- h5 9 0A#, A* * *tt*5 1 5 B«E> 
IS»KI*y h 59 0 B#. A*?»IKB5 

»tt&5 1 5DODiB»Ctty*->:fl>~F59 0D# 

rasnrc'ft. m 1 9tu>t/B2 2**, cn^ey* 

10 SS5nA:#%^2 0Cca['r*fi!l^6 *W^X5 
1 2MA»67U ? { /^^ h 5 0 SiHKlifil^oO 
fl/ct»«r*feT. y*->^U-h59 0A«D3«5 
7 l*5J:CXeig»59 1£. IF h 5 9 0 Bit 

lHlB5 7 2fccJ:tfGa#5 9 2£, •J*->7 r U-h5 9 
OCttfia&5 7 4*lJ:W!0»5 9 3*. y*->:fu- 
h5 90Dt*PflB5 7 9fc«fctfS#5 9 4*, *<D*H 
KlUitri**. CCX\ D0»5 7 1. 572. 574, 

5 7 91*, mMA0W&*&m*ffikx*>*>. efl^ 

5 9 1 -G3Sfi5 9 4 It, Kft#XoaiB«r«.«T4*a 

[0 1 27] B19tt^UB2 2tW. »J^->^U- 
F590A-590 DWaWWPlft*^**}^^^, 

jR*4«ffe5 0 QftX<Otf*0&l,<MTiamTZQ($. 

±. RiUA^7»Wlrt«:flB$nfc«M^5r53 0 

»c«fSl/t:ttB'r*-b^b-^5 3 0<Wl»3:. ^1 

9^tc»i/B2 2©en*n(c*ji*r. s»J ^->^i>- 

Afc*fc*r, L^->7l/-h5 9 0A^^-&lHJ^5 
7 1«, -b/fU-»5 3 0aMil«AM5 5 1, 55 2 
«^4J««^7^"^ K5 8 1 . 5 8 2 
$^-6t^tc. Dfl»5 9m, *.»<U-*5 3 0*«il 
&^SP5 4 2, &4 3tfV4» , «B(k^X?x4c-iUF 
5 6 2. 5'6-3«Sa£*« <@ 1 9 MR) . , 
i?4i3i5 1 5BCC4dC»r, y 5?->7*U- h 5 9 
0 B*«A4Dfl»5 7 2«. -b/tu- *5 3 0»MiL« 
71^55 1. 5 52 A^fi£T -7 K 5 

40 8 1, 5 8 2£2a3<tt«&ft(C, DflgS5 9 2«. -bM 
U- » 5 3 0 tmtZllMS A 2. 5 4 3 Wtt 68 
(t^X^^*-^K5 6 2. 56 3^^ffl3-t*a (02 
09IB). *tc. a^ ^»25 15CW 'J>-> 
7 r l^-l-5 9 0CM>il«|!!ni5 74tt 1 -bMir-»5 
3 0 MBA 5 0. 55 1 *&g£? ^x ^ 

^-;UK5 8 0. 58 l*«aS1f*i*tC. 13955 
9 3«, a b'<u-*5 3 0*HBjl*aM5 4 2. 54 3 
/>^6tr*Kft^X^^-i|,K5 6 2. 5 63^^ii 
(02 l§ffi> o Bate, X»?»(B2» 1 5D 

50 Xitt. y ^->^U-h5 90D^f8A*ea»5 7 9 
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\t. %Mu~»5 3 0*M*61tiB5 50. 5 5 1*HSS 
flltr*SlM*^^*-*F5 8 0. 58l£ii£<*tf 
*££lC, HS&5 9 4I*. *HU-> 5 3 OASflU&ft 
#542. 543i^ilir*Bfk#a?^*~*F5 6 
2, 56 3*aS3"li* (@2 2<W8). BfWt5 0 
0<c*tf66MttG>f8B®Aft. fc£tf#A<tt$n<Dg 

[0 128] ft*. «^«*5 0 0 #11**4-3© a* 
?*wi<^*>. A*?»NI&5 15A£515C±I* 
SMs*2 0©§l^#ffl#Bti"C*0. A*?*g&5 10 

5A-5 1 5Dtt, *ti*ti<DWimic % W&btcmfa 

mtFm<D&Mm&&jix<,*i>o 

£5 15A<DWSKM«*«5 3 6A. 5 37 A*. A 
■ ***lftt5 1 5B4>H«K(i£S&5 3 6B. 53 7 
B#. A * ? *m&5 1 5 C0HttKtiSS1£5 3 6 
C, 53 7C#. A*?»tt&5 ! & DOMIBKttSS 
S536D. 537D#. *n«iBR3fttv* m 
1 7«h> 0 si 7ruB«*mu^ aauxiik 20 

^tsQtBrfcAaHa^^flriir^i. btk. sa 

»****5 1 5A-5 1 &D^* 

[0129] X»?»B&51 SAKfci'tri&BNc?* 

x5 1 2wm&mbtot<Mmi$ 3 7 aomto, 

«BMK* *A5 1 2 4-ttA/Ctt*? ? *#£5 1 

scKfti'TttfrK? 1 2{KW^stt*nfcg 

fc«fl&5 3 7 COtt^tt. A* 9 >R&5 1 

5 D^fec^r.tBE^#aifi5 i 4fl»8sBPicaa:W6tifc« 

mfc$3GD<m=?±#&$tl4>o ^artr »«|&5 l 5 
DKM'-CttHN*? *A5 1 2«Htt|UCSK^6n/c«€ 
tS5 3 7 DWfiS^li, * A 5 1 2 **A/C*H* 

lf*A* ^ »WS5 1 5 BKfc^rteJS*? *A5 1 2 

(ffl8^caw6nfe^e«5 3 6 Bcs^^tasn 

[0 130] CCT\ Bj*LfcJ:0K. A*?*Sii5 
I 5A, 5 I 5C±A***lfcS5 1 5B, 5 1 5D£ 40 

2 o ®SJBfl>*rw«ifij * £ ft -a > * fc 

?ZCttC*<>Xs A*»»#»5 1 5A-5 1 5D 
It. A*?*$&5 15A. 5 ISC. 5 15D. 5 1 
5 B©»cAWetW3liS. A 4? 9 »#&5 1 5 A- 
5 1 5D*±B©J:^cc»?!|ic««m« 1 ***** 
£5 1 5 A(C^>rttS0>«tSl»5 1 4«flB»CRW& 
ftfc£^5 3$A<«S*<£;, A***£a£5 1 5BK 
fei>TlOEEei*Mft5 1 4«a»fcW*&nfcSWS5 
37B©B?t*^Stt500©ltt4lt»£&Q^ C 50 
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[0l3l]WTtC, C©*^«caaM«k5 00«:to» 
iSHtfAOftftafe^tHBr &• B2 3ftr»t/B2 
5 «. 8^4®6 5 0 0 ^4d^*»»^OSWWl»«r 
ftfellHiB'C A6. B 2 3 ft l/B 2 5 ttt4€ 

?fe5 0 0*«c^wx©an<oi§T^T^^, & 
w**m#A©^©iii^ «****«&©&«£ 
Mfrtuxtt. im*m$ oo*, @17 £Ptfi©7nai 
»«#A©sto©t^i*. *n«i©a* * *«£#« 

*,«<fc/tu~*&30*. »J*->*l/-h590A. 
5 9 0BffiB»£nfcfllfr*. «*->:/u-h580 
C. 5 9 0 D#KEtt8M:fl(CNi^9 i CAfetti 1 <c^ 
t*t:&bt/fe« ftfc, c©J:*ft#A3*&-bJ<u-*5 
3 0fcB*4. *S»#^©a«TK:«t>5a«5 5 6--5 
5 84*BJadtl«B<i. **?»B&515B. &15 
Dt?4*aB (112 3-02 5r^l,7tfa> ±ft*#, A 
*?**6fi5 15A, 5 1 5 C THRU (B2 3-B2 
5"C^$nfto«> B-?T. B2 3-B25T 1 

It. x*?*tt&5l5B. 5 l5DKfct*6*4^rt 
©tttt#A©&ftftft*>T|S(C. MSS5 5 6-5 5 8li 
3^C&frl/fc#, ^»9»«£5 1 5A. 5 1 5Ctd 

5 5 6-558 kmmv&t>Uft 0 CCC, 023-0 
2 5'CSilrX:CCE)J:9ftaM5 5 6' k "5 5 8tt. B*i7> 
raHfcBto&tttKtt*. JJaS®*? J: C«^C ^ O T 

t'*. $e>CC, B2 3-B2 5t?li. 
±. ^.'<u-*5 3 0^«il*Bffc^O*n<CHt>6 
[0132] «§»fi<7 ^5 1 2CCfttl'C4ttd>*ae 

«hMMH#xtt v tegr#^ A5 1 2rta>SBfi€:/ru 

tT. ^M&5 1 5A4o\*0'5 1 5BiC^623n 

C<»tt*. ft ^<D^4 Zfttc 

tmtfztt* ^^5 1 2rt^».«snfcata© 
^tt(ri/A:^o-c2 9i!5n, ^x©ayio*^^a^ 

&C£ft<, A5?^^^S5 15A, 5 15B^H-en 
(OJilgflSr^ o'C, ^r4«^ 5 0 0 0<hA J: 0 «»W ^> 

^€)WftS*ufctt»#A«. z*v»ffi£5 15A. 5 
1 5 B>!W§**4zMU--*5 3 0«»*&nfca»5 5 

0*s»«W4ieM#A^i*-A K5 8 0¥vc9**ti 
<B2 3*JR> . BSbUttMlc* ^*?^4ft&5l5 

A 4 5 1 s Bt cimtArzaw&mv-tito&i&stt 

h<DZ$?2m&iCiH'Xt> % ?lSB5 5 0^6£T4iS 
t4^A^^*-^K5 8 0tft4o ^3»?^«a5 15 
A, 5 15 Bfc*l'<C. Km 5 O^IWWrtHW 
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^~*-Jl<F5 8 3lC££1-&o A*?*Jft 
£5 1 5A«J£05 1 5BW F 

[0133] cct\ A*?£jg£5 i SAtsxm i 

SBOWn-etiKfcl'-C. ?L^5 5 3KJ:^r856£$n 
*«M#x^-*^UF5 8 3i. 1 5 

*?*x5 i 2Kj:-rS#3ATV£ 0 i/fc#<*t\ 

x***:[ft&5 15A**»5 1 5 BfC«il>riUI5 5 
3KJ:-? r &6£3n4isH K 5 8 3 *a 
ll/ftMMB, |6#*?*A5 1 2&fn>X**? 
*mS5 1 5CteJ:0'5 1 5D<Ctt*tl. JUB5 5 3K 
J: otWSh^ittW-?-*-* K5 8 3fc«*A 
CC^ftSfctTrfc^lWCtt, ***** 
£5 1 5A. 5 1 5Bec**snfe^»BJ^i*-^ 
F£. A*?>«3S5 ! 5C. 5 ! $ DtC*l,>XCftZ> 20 

A*7*iiw65 ! 5AfcJ:0'5 1 5B 

ABMJ^*->l'F£fr*#, A**M&ji5 15Cfc 
J:tf5 ! 5D?tt, cn6*ti8Wtr"9. S6t4#*-?~* 

F5 8 3i*lS»^A«tt^^*-* F£ 

[0134]**? *££5 ISC, 5 15 D'Ctf. TL 30 
IB5 5 3 K5 8 3 

ijgWtfAl*, 7Ltt5 5 O^W^J^A^i^-Jb 
F580K££Lt:, ffl±|5S#&*5 1 4«te>^S|UC£ 
S3 tlfc U * h 5 9 0 C. 5 9 0 DK£*. 

CC*C\ «J *->7*U-h59 0C. 58 0D#«A* 
*lfi*.£e!l&5 7 4. 57 9 (02 1, 2 2WBH*. 

iE550fcJ:tf55l£Sa*J, 1lM55QifiJIZi8#h 40 
j£i4#x^~*-jl,F5 8 0£, TLASS 

T. «W#^i*-JlK5 8 0«raiBbr*fc«l*# 

•j*->:/u-h5 90C. 5 90 Driven 

CC*»>Tr. ClSfl57 4, 5 7 9lCj:vC, mi***?* 

mm<z>n®5 & 1 #^&f *&t4#*^*-* fs 
8iK«A>n*. <a2 4#ffi)o 

[0 1 35] Xfi? 1 5C. 5!5DmK 

f4#*v^*-* FS 8 1 F 
it, TIM, tttMfA^i*-* F5 8 i tf**»ftft:& 50 
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fc». M5 5 4*HROTMM*#X?~*~*F5 8 

4K»&**. r<r*>«. assise, si 

ffl-?i*-H>Ffcb'Ctf<. 
[0 136] CCT\ A*?*&£5 15C*«« 1 

5D©«iewcfcc*T. ft&5 5 4fc:j:-?T»i£$n 

*«M#X«#-JUF5 8 4 4, IS 
AfeJrtfS ! 5 BOtfttftlCfcl'-C. Mt554fCJ: 
^X»tt*n**«*^-?^*--jUF58 4 4«. #W 

A* * 1 5 C*$«fctf 5 1 5 Dfcftl'T. **t4^' 

ABM^-*-* K-C**«»#A-?i*-A F58 4 
*9iBbfcMMtf*li. **5l2£ftLT, 
A* * *Jt£5 1 5 1 5 BKtol'T. Rtf 5 

54^-7 t:»*sn*«M#x«*^u fs 8 4 <c 
m>t\h 9 r * * ? *i§j£5 1 s a. s i s b 

r-tf. »»#*^*--*F5 8 4tt. »W*tW&-* 
i*-JUFfcl/C*< <B24«JR!>. 
[0 137] »WB615A. 5l5Bt* ?L 

5 4d**T*«tt*tt«*-* F5 8 4*6, 
0flS&5 5 7^^6*4s^^^8kR(CtSM^ 

AMIS 5 1 &?Vf^&mW*vz.X~)l 
F5 8 1 (Cft&UT. WE{Sf#a«5 1 4 filJ^SSUlid 
S85nA: l J^->'7 r U-h59 0A, 59 0BKS&. 
T^£t>^, X» v^»3i5 1 5 A, 5l5BT*i*. ^f4 

[0 13.81CC-C, 'Jf->7'1/- h59 0A. 5 9 

0B#'en*tif8*4ia»57 1, 572 (@i9. 2 

CMS) tt, n80licJ:9Ce v IWW*-b^u-»5 3 

5 5 1 ^©.«f K5 8 1 

5 5 2sWKi|tr««m^^*^ F5 8 2 
$t^^o L<tc&*>X> OmtfZ-v^-Jl F5 8 1 -5:2 
iiUCfiffc^M^lt, «J#->^u-h5 9 0A. 5 

9 0B<o-enentcfe^t. aits? 1. 5 7 2tcj:-? 

r. BUX^^^3^©?liP5 5 2^Sr4iSt4^ 
A-7i*-jUF5 8 2«c«**i&. (S2 5ffi), a 
»?»tt&5 1 5 A. 5 1 SB "CI*. 
JUF5 8 2J*ttM#Afltta-?^*--*F4 0r»*, 
«3Wf^-*-*F5 8 2*3Kir*«4#Att. MSS 
5 5 8^.«T^-bJH«S»^AaiKCC»E3nr t 

cAftciMi^^rt^^xaBBtaiiLfca, asps 5 
s*»(rr&ttM^^-ii«--A F5 8 sccgsr*. 

^t?6, Xjr^^as ISA, 5 1 SBttt. 
^•7^*-^ F5 8 54*. »t*#X»ffl-*-*-^ F 
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[0139] CCX\ 1 5A*)cfctf5 I 

5B©*n*n(C*l-T . E&5 5 5KJ:^i:S*fi£<*ft 
*«^;tfA^#--;UK5 85±, **?*£S515 

**?*1£&5 1 5A*$«fctf5 I 5BK*Sl*tT. fiH**/ 
A8NB-*~*-* KTNfc**94#*Titf-;U F 5 8 5 
*aBisfcttMtf*l*. i&Bftf? **5 1 2*ftUT\ 
A*?*l§£5 15CWM 15DK*H'1T. ft&5 10 
5 -? T»*8 ft*tt*WA-*i*- jU p» 8 5 IC 
«^tt* 8 -T&fcfc, A****i65 1 5 C, 5 15D 
T'i*. ^#*^~*--*K5 8 5tt*. 
^-JUKib-CflS< <@25#J£[>, 
[0 14 0] **?*&£5 15C. 515D'C«, ?l 

Ses 5 5 ifi&f&ir&timtrxv- * - * k 5 8 5 a>& , 

i&ltfAli, Km 5 2*s»flW&ttM^x^iin-A 
F5 8 2(Cftdt/C, WMS»#***5 12^ 0 20 
?&fc>fc, A*?*1££5 15C. 5 15DT&. JrW 
#X?:&*-*F5 8 2tt. &W#*#ffi^~*-^K 

^*-JUK5 82*ai§bfc*Stt^tt 1 

*5 1 2 *^u-c««K:»aisn&. 

[0141] Ofc, «H4*it5 0 0Kfctt*«M#X<*> 

2FsKfcc*t\ &A^?^«iii«(r«ffi«a>tf^» 

»6tVCl»*. 02 6 It. Bl7tC*LfcE-E«Cfc 

t?*9, B2 7« % @1 7K^i,fcF-F«KfccvCte 
#sK*2A5 1 £*^Ufc«ffl**terli^«> 
*, @2 6. 2 7CCaiHM:*(C. 1 2tc 

I*. flft5 ! 6-5 i SMttT&n-CHQ, Ctl6CNk 
HK*. &A****»Kfc<r>T\ iNCcDBibVx-?^* 40 
-*KB*«Sli*fca&K|!ft<. 
[0 14 21026. 2 7-Cii, tfc&5 16-5 19C 

*-*F*SfiKr*Jltt (-feMu-Jr5 3 0K:»i6n 
felLMU 0»t.r*(4B4l»1ir*Ufe. CC'C. 
U-«3 0#«iL*tt<|WMa»*. 02 6. 2 71? 
t*. BBKJo-Cmlffc. B2 6ttn<TJ:^K:. an 5 
16**, A*??1ftS5 1 5AKSH»-C, 4 
*»T*Bfk#*-*-*-* K5 6 0 4AB5 4 4*B 
^*B(fc#*^*-*F5 6 4 4«SStf*. 5 50 
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fc. sess 17 a, a*9»bb5 i 5bk*h»c ?l 

$5 4 OWMtiBltW^-*-* F5 6 0 47LB 
5 4 AtMbf$& *Bffc#* K5 6 4 4*i&I 
£tf*o HWC B2 71C**J: J >K:. jttlS 1 8 It. 
A*?»W&5 15DCC*h,»i:, ?L&54 0#»fi»r* 
■tttfX«*- A F5 6 0 47LB5 4 4 
ft*tt^*-*F5 6 4 4*£B3tf. *SS5 17 
I*. At ? *lw£5 1 SCKtH*?. a«5 4 0MU 

r^Bikw?i*-.»i K56 o t*im 4 4*®aw 

*Bffc# A K5 6 4 t 

[0143] ttTCd, CM)ftMMll5 0 OKfctt 
*K<k#A4>am0^*8H!?*. B2 8ftl>US|3 
0 . «&4®65 0 0 ic*?«*Bft^W8tn©aB-* 

Sb-rawc**. ■2 8tti*uB3orit. iswe 

»5 00^(*:©BU^©an^*8 : F*5it't^ 1 & 
A * ? * *3firti«:«« $ ftfc^Hr d^Kf fc# AiifclBcc 
WiKft^xcamcErt^iWiitrmUfc. ttftitts. 
0 0 ±<*<WWt^<Difen«)4^f li. ttttSfe5 0 0 
ft. a* ? *S£5 1 5 B, 5 1 5 D0«8K3ft&»to> 
£>. A* ? *ro£5 1 5 A, 5 1 5 C««RStlft:«(C 

7b -I 5 9 0 C. 5 9 0 D3«R3 ftfcflCCA*-? f 

5 3 0***4, Bfk^^Oiftn^Bti* 
GaSP54 6-5 4 8^^$n*Si3:. A^^^SjS5 
15 A. 5 1 5CCtt*B <B2 8^B3 0t?90^ 
0) 4ft «a». ? »<H&5 1 5 B, 5 1 5 D'CliS 
(H(B2 8^B3 0rm$tkftt'fll) ift*» {iJEor, 
B2 8-B3 0m A»v^ig5l5A, 5 15C 
iC*«*m^^f*l©Bfk^^^*^^IS^. ei^P 
5 4 6^5 4 8tit^«T?At>l^^. **?*f#£5l 
5 B, 5 1 5 D^*W***^rt<OK<k^©acn*^ 
t>fB«C^. B3S5 4 6-54 8t*K«St l «t>U/c C 
CX?. B2 8^B3 0t9UfcCiD<t:4fteiB&46^ 
54 8li, B4>c««(cBb*«>a>KM* m ±ta^«i5 
£lwmVmbXi>t> 0 ZhK. B2 8^B3 0"Ctt, 

x<C'!^tcrab*?ia^^(i?grfl(5Lrt^*, 

[0 14 4] «8f^^ i?^5 1 2Kl*t0r^B*6ftlft 
StlftBlk^tt. |6B^K^»^5 1 2rtOifeB*/rl' 
X. 4rX»Z*9i>fem »Wfi5 1 5Aftl»b 

5 1 5D) ic;>i2$n* # e##?*a5 1 2^6»E 
SftfcBfk^a, X^*^*B5 1 5AftC<U5 1 5 
D A * "fe^ - * 5 3 0 cctttt 6 tl A:?LSB 5 4 1 ^ 
«WT*Bffc^^*-*K5 6 irt«i*^n* m 

2 8#«S) o Tftfefe, A^r^ 1 5Afti»U5 



http://www4.ipdl.inpitgojp/tjcontenttmsJpdl?N0000=21&N^ 2008-05-02 



Page 1 of 1 



49 

1 5 DTii, BMfc#A-*i*-A PS 6 1 tt, BHk#A 
ftg-?~*~*F£0'CB<. Bffc#*^*-*F5 

B«±^bT#(Crt*?Tettl. *<Mt 7LS&5 4 4 
*Bf t #A "7 - )l PS 64 (Cft&T * 
ftto*, X»9»HB5 1 5Aft^USl 5Dtft ■ 
fk*tt-?~*-*F5 6 4<*. ■(fc^8BB^i*-JU 

F4t/c«<. 

[0 14 5] CCX\ aMt</A^*-AP5 6 4fc:ft 
£bfcBffc#*tt, 1 2tc^*o 

fhK?»A5 1 2CCli % Ki£ltfcJfc9<E, IMS 4 4* 
^<r*Bffc#x«*-*F5 6 4*, TUBS 4 0* 
©rt**BffctfX^~#-H'F5 6 0£*\ Pit;**? 
*t#grtt?»«T£«SS5 16-51 9*HMt3lYCt* 
Ltcifi^X. Ztl?t\<QA* ? $m&tc*H>X % B 
PS 6 4 *51iil,fcRffc#Att. f&tt 
»A5 1 &3»4|jL«akn5 16-5 ! 9KJ:oT\ 

-*-*F5 6 0iC«A8*i4 (HS9«SS> . "ffcfr 
*. a** *«tt5 1 5A£l*l/5 1 SD-Cli. Kffctf 
K 5 6 0 tt. BffcffXflttS^*-* Pi 
l/C*<. Bft#A*-*-AF 

s 6 o*a*r*Bffc#xtf, ea&s 4 e tfsa-r&m 

**FWffc#*i»cc»ESn, fl.85 4 3* 

*>*>. X*?*fifce5 ! SAttt^S 1 SDfi*. Bffc 
K5 6 3i*. Bfk#X*m^i*-AF 

[0146] 5L»5 4 3*WflW*Blt#A-ei*-^ 
F5 6 3K££UfcBffc#xl*, <-tl«n©A* 
&C*t»T, ttSSi#Btt& 14«l0D«j«(C»2nA: 
•J >->7U- h5 9 0A£tt*l*590DK2£ t CC 
t\ tf*->yb- h 5 9 OA m>\s 5 9 0 D#*A* 
n««iaa5 9lftC*t59 4 <B19fcl*t/B2 2 

- * 5 3 0 A*«il*JLaS5 4 3 fcJrtfftSBS 4 2 tmtt 
♦J. a»5 4 3*®flW4BfWX-?^*-AP56 3 
<t. ?L*5 4 2*HEflW*Bfk^X-?i*-^F56 2 

A&O05 9 0 D<P-t-ft<e*UC*H^C. Bffc#X?~* 
F5 6 3 taaorfcfcBlfctfXtt, Cfl&5 9 I u 
l*0&9 4KA< ? r, at;^*?«8rtt, 7L»5 4 

2&m&t*>mt*f F5 6 2 K«A<*n* 

(B30MR) . X»**ifti5 ISA&l»l/& 15D 
Ttt. Bffctf* F5 6 2«Bffc^X«*S^i 
*-*V&l/Ctift. Bit ps 6 2(C« 

A*ftfcBft*ttl*. a»5 4 6*£a?*«-fe*f'MI 

fttfasttccaBsnr. cn^*-fe^rtB(t^x* 



f5) £832000-1205 ! 

50 

-*F5 6 5«:adY&. Tfrfcfc. X$?*J835 1 
5A*t*l/5 1 SDTii. BfWX-?i*-AF56 5 
t*. |«fc/7Xl*U^^*-^Fit/Ctt< Q Bfk^x^ 
PS 6 5K»£t/fcBffc#X« % fltffctfjtf ? 

2S. ^ffiBttiatt&Bffc^Sfffl^t^U'C^O, 
B(k^A^^-»bP5 6 5^3iiabrcB(k3 f 7X«, 
**K**X5 1 2*/ri^tt^mBsn* 0 
[0147] tt*." ±B03tiNH9Mtt5 0 0 tcST^H 

*r©iSl,fc». 5 1 2*ftl*r*WWC*Hfl 

[0 1 4 8 ] 4^ffi®ttftWI5 0 0#**& 
* 5 3 0 Vlt % S4^«tett^4S?fa>H*A6 
20 */<u-*4 3 0HMilc. *«JT8W©*-bfArt^Affc 

*J»#x©8BHHitW. e9*5 5 6. 5 5 7. 5 5 

ti. BHB5 4 7. 5 4 6, 5 4 8<DlBU!*S6K®g^^ 

[0149] «±OJ: ^(c»«$nfc*5*fcWcDjM4 
30 M50 OCCAM*. *MtH»A*9*&&*<0#A 
IttlCmcc^lNO. »<Rll/fc^xaEI8«C»l/t:*X^ 

IB*«A±S*&«Ul«rB*CClf&C£«rft«. as 

iurt tfAimtc m h fix mav&tofHtm&tzt o , 

tSa^gfi^ ^xios© A:«>u:^3 & x 4 ^ *"fi# 
X>^><«t4oBiL*«»«»*C«*r, 

i@ffis«fc^xs«>4 0 0d«>i(cL^^c'. cn 
50 ^^«.«r*cdtcA->r&x^7^i»art©sBEs 
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[0 150] 3 i^tMfc>KHSifeti. ±§2bfc 

SWdittWtf. Srx» 9 »ilfi5l5A*J:95 
1 5 BCC0*0B3n. X*? *#S5 1 5Afe£P5 

fcfRlc, x*?**i£5 1 5Cfc<*tf5 15DK#fc$ 

raiftwctfc^xi^x** 9 tcftiasn 

[0151] T3±>fc, 4ofl>X4?^>«HtCi:H»tc» 
#*«*&»*6»l&3n4*^#x©4 »<Z> i 

ftti<*n4c&fc&«*. ttHMtottMfesoo'c 
it. sx*7»tt&Kit. «m^wi«a»6Wfts 
n4«&#xG> 2 <m> i routes n^o coo* o 

4C£t>r*4 # rat*. tttt«ft±(*rS^Wffc 
s^ifc£ii?T3tf4fc«>K. mttcdttis-ctt. a& 

J6S4*?feu: jaw iff^omwMmkrh ci^J:-? 

*t?3l*4C£#eJ86£&4. ca>J:^tt««*. i^W 

cc#KW«±a4o rftto*. 4»*4 

[0 152] £c4a, SgS^x*? *mfiK#l/CtfX£ 

•ffcttUkMKtt*, ft«i'<*. &fcsn4tfxa>» 
^, L&uu&h, ^tePte>8gft«»50om & 

[ 0 1 5 3 ] 3 ^JC*jtfilPlO[>«*4«ft5 0 OK An 

\t. ^#A«wKa^6«ft«n4«4#A«:»irr 



f7) (HB2000- 1 205 1 

52 

*&JS#7 1 2*JBt»'C, iiXtoim* 
$.K?lCtfA*:2&mL<XZ*7*1m&S 15 A. 5 1 
5 BKfiM£l/'Co£fc«>. &x***iws«c«issn4 

^ncMSrM«Xiir(c^«tiidtA< 2 ^srr^c <t 
1*. ^x*^4*rfii^4f>gr$'4c^tk^r. Sffiffi 

tctf*>»KggTNfc4fc#. &X***16a£fc:#aS?*n 
4#xs£A0^(k^4c<t#"C*. cntcAot:, 

10 [0154] a*, ±Sai/fcS5*ttWto«l*tBa5 0 
Cm BB*l,fcJ:*«c. tffk#Aatt*#7»x5l 

2(c^r4^nu *n*no>x*^iF#»c4tbt: 

it. im#x4ie)AXiM^6 0KI«&«r43»s, B 
ffc#xtOi:a«*J8l*4ttd(c:i*. Kffc#*+«*« 
i^^2C9*£&£fc*>. fty- KMc$9iatBX* 

20 fctt4^*a®flfcflK>£9cc, x* ?»#&rcjHi 

8nfcSfc»*2^x*v>|«B , CE^cc«)tU % & 

^, Ufctfvc. &x*?>#atc«ur8MlK:tfx* 
flttar*«d«:it^T. »fWA*«isr*iwcKfk# 

fl*!M«ft5 0 0rtt. J:D?<^^feTM^ 
30 ^^Bfk^x^jts^i't:. ttBM*K<tt<??x 

#x«*x $ >? ^4»2(dMu:Atfrt a 4 C £ £ Ufco 
[ 0 1 5 5 J h *J , x*.»U«W©«T«>S«*«!f 

#*CtfH*l£B«fc:, xir-.^f(fcB^t?»SlSnfc* 
%£2^x»v*£^cmHCiS#u H*©x* 

C^J^fctB^tcl*. KfktfAcgKfUicteiiT 

[ 0 1 5 e ] 5 6cc, ^KitffkMnHWis 0 o«u:n 

SfcO, ^*Cm«*2>/^Kkt--5Ci^C#4 0 
»C. *A«KW^#^^X5 1 2*Kttr*>0, C 
<o#W#? 1 2*^tr, ^W^fe#X©Wft«: 

flW^^X5 1 2«:/rO"C. iA^9^£HT'^<D 
50 [0 15 7]*fc, ^fePH^J:^^. -bMu-jr*a 
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53 

/ < U - * 5 3 0 Wt fcHS 5 4 7 fl^tt? * 

j: -7*cT*<i>Bfk^»lB-?^*-^ fiem* 

[0158] "4*ttflrit, *W4#Afl>*ttt*, 
4>GI#5 5 6 MBA* *»%JU*tMI#MHI***± 

Ofc£j0*li. #A<o*nK J: ras^TittitoiHs 

5C, 5 15D?lim***~*-*F582> CCX 

Ftc» 

[ 0 1 5 9 ] * fc. »5«ttfftoi8M*»5 0 O'Clt 

? 1 2rt<c«««l>««©Kft#xaB«:« 40 

SfcfcKBffctf* *&Air a c £ & i,fc#, * * * 

4««CS»Cl&tf&nfc'J ^>7U- h 5 9 0 A-5 
9OD0ACC. !MfcK7**5 1 2«0C4g&ccfc*JvC 

CC*VC. 9 1 2rt<C&CJfc*S5 16- 

5 1 9&H4ra^*£mr&C££U'C<>J:t». 5 50 



(M2 000-1S05 ! 

fc. W5 JHMettttBift 8 0 0 Vitt. « A * ? 

It. **?»fil&5l5A. 515C, 515D, 51 

5 Be«T*w:tf«k?« c <t <t i**. Harass 

0 0?!*, ^b-#±(c»ft«5«»*«iiW'&ctK: 
J:oT*^^»^«Mfirt©i»«:8B»«c»tlo. Sill/ 

[0 16 1] S3 Hi, 2oG>A* 9 ?tt£*ftjL£tt 

t4«i*r'*>^-c. b.i 7(c«i/fcfi^4»»5 o o tao 
a-c**. tsitme o o mm 5 o o iffl^ 

I/. t*t4^*±f*«r J: 0'I<BfbY 6C 

[o 1 6 2 j £ fc. jjsbfcAikffrcGHaiM^^atg 

tt*»ccoi.-CBffl(,fc#. *JH!©tt««:. H46B 
[0 l 6 3 ] «±**W©«*«tC0(r»r«fll/fc*4, 
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[B4] UdR-^u-hTOoett^JbfRWBt? 
[B5] -fe^u - ^ 3 0 t ^ 3 0 

m e ] a * v *mm i 5 pitr'^t^^aEn^^i* 

[B? ] A* * 1 5ftr'<^{t#A<»?4ft*3Effl 
«W*fe'riaWB , c**. 

[B8 ] A* » *JS& 1 5fcV<om**fX<mtlZ*ft 
[B9] «tt«»**ar*«»-b*(C4stf^«EOW: 

[Bill *h*n©Wk<fX#Mft-?i*-iUFi, c 
£ tf^ojindiH 0 tc ft * Stf 0 fcii+fc^ 

B««:*t>"S"R wa r* £ . 
IB 12] iJ>->yu-h9OftJ:09 5««K«K 

im 1 3 ] ';»->7'u- h i t o©w**«t>raM9 
at?**, 

[B 1 4 ] A* * *&i§3 1 5rtTOBflt//A©j*n«: 
[B 1 5 ] fc^b-* 4 3 0©ttrt*ltoT«iBT?ab 
[B 1 6 ] y * - >^ U- h 4 7 0 ©3W****>fa« 

bt?*6. 

[ B 1 7 ] 4 o©A * ? * UN!*** *S8t4®fii 5 0 0 

[B 1 6 ] 5 3 OfiXMlfilH^fVBB-C* 

[Bl 9] «*f->^u-h5 9 0A««bll*«to*¥ 
BB'CA^o 

IB 2 0 ] 'J?->7U- K5 9 0 B<E#/S£&b?¥ 
BB*C<b&« 

[B 2 1 ] « > - >^ U- h 5 9 0 CC#M*** 
BB'C**. 

[B22] yjr->^u-h'5 9 0D©|trt«r*tor¥ 

[B2 3 ] «M*»5 0 0fc*l»TttM#A*ttft&1l 
?«M?ianBt k *6. 

[B2 4 ] ttttafes o o<efei»rttM#A#aft&& 



•a) fcHI2000-l205 ! 

56 

•r-tftfcfMBB-cftft. 

[B25 ] «M«»5 0 OKtot*T«H#A#«ttSte 
^-tfttofaWB-C**. 

[B2 6 ] *A5 1 2AcC0«dnfcB(l:#A 

©»IM>W«*«b*IHiB , C*«. 

[B2 7 ] teiJE*? *A5 1 2rtK#ttSftfciMt#A 
(OSWDfiWfc 8f® Bt?* 

[B2 8 ] flgH«ife5 0 0(C*H*rK<b#A*ttft&* 
TCttrrMBBrftft. 
10 [B2 9 3 (&4BA5 0 QtC*\.*Xfflt#A#mt\1>& 

[B3 o J ttHBifes o OKfei*<cKft:#A#ati&fe 

•T-tftb^SAWBfab^. 

[B 3 1 ] 2^<EA£ ^ *lfiS&*BX.«&tt«fc6G 0 
«0»Bj«:*t> , rKWBX > **o 

IB 3 2 ] «**i&n*'fe-'*u--* i 3 0omat*r 
HIM?* 6. 

15. 1 ! 5, 315"-A*?»*& 
20 2 0-»*JU 

3 0. 3 OA, 13 0, 4 30. 5 3 0—bMU-* 

3 1 "ttHflB 

3 2-T^-K. 

3 3-*7V~-h" 

3 6, 3 7--SMHE 

3 6 A, 3 7AHftM*j 1 

3 8. 3 9-IMMS 

4 0-4 5 -aw 
5 o-5 3 -aw 

30 5 5 -5 9-1* :7a 

5 5A-5 7A-BGa 

6 0 -6 2 - mi btfA^fc F 
6 3-65 "*<t#A|ftiB?^*~*- K 
6 6,67 ■■«8W«B7r#^ h" 

6 8,69 -i*«y/AWa^*-* K 

7 0, 1 7 0, 47 0™«J 

7 1, 7 2. 7 4-HB 
7 5 -7 8 -aW 

8 0, 8 5-x>K7'U-h 

40 8 1-8 4 -aw 

9 0, 9 5-»J*->7U-h 

9 6---aaa 

14 0. 14 3--4UHL 

15 0. 15 2-WHl 
!55-y^W 

1 7 1 -aa 

1 7 6 "-1M 

2 ? i ~aa 

2 7 2-aW 

50 3 6 0-365 ~"9S.*-*Y 
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4 4 0-4 4 3. 4 5 0-4 5 3 -aa* 
4 5 5. 4 5 8-att 
4 5 7. 4 5 8-JIS5 
47 1. 4 7 4--EI8 
4 7 5-4 7 8 - ?ia5 

4 9 1. 492 "JMB 

5 0 0. 6 0 0-HBWGft 
5 0 l-mEf+7 h 
502-yu?ft-7l/-h 
5 1 0-«r-« 

5 1 2-«&8&K?*X 

5 1 4-immmm 



mi) 




(30) $5882 000- 1 2 05 ! 

58 

*5 1 5A-5 1 5D~A*»*#jfi 
5 1 6-5 !9-*SS 
5 3 6A-5 3 6D. 537A-537D 
5 4 0-545 -JUB 
546-548. 55 6 -55 8 -BOSS 
5 5 0-555 - ?U6 
5 5 6-5 5 8-HJB 
5 6 0-5 6 5 m\Mz h" 
57 1. 5 7 2. 5 7 4. 57 9-Cfl^ 
10 5 8 0-585 "Ssfttf* P 
5 9 0A-5 9 0D -»J>->7'U- h 
* 5 9 1-5 9 4---B1S5 



[B2] 
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•32) 



tt§92 0 00- 1205 1 



[137] 



[B8] 



63 61 64 62 



60v 



r 
L. 



r 



75 56 



GS 



■V- 



*69 



77 



•"-•■=*r 



78" 



[B9] 



tA) 



0 TO!SJ0«53KJO«0i»l 



[BIO] 



(A) 




IB) 



(8) 



0 1O2OSO<O8O60 70 *99O1D0 
(A9D» Ko. 
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£■2000-12 05 ! 



I® I 1] 



60-- 



"62 



-4 



*15 



(05 





96 



[@13] 




45?— ' 



400- 



451. 



453. 
468— ^ 



I 



[{31 5] 



f 430 



r'55 



_/9 



441 



-442 
443 
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[014] 



miQ] 



.315 



363 364 



360. 



96 



r 



« — & 



33 

361 



^-365 



98 



362 



[SI 7] 



/470 



476- 



471 ■ 



476- 



jar 
Hi 




-474 



(A) 



548. 
(683) -U 



564 
(564) 

(585) 



640 
(560) 
I 



im\ s) 



«1 647 *- 53 ° 
1 642(562) 



0 



543 644 
(569) (664/ 



"T 

(565) 



-646 

. 550(580) 

.551(561) 
. -L 552(562) 



•3 



614 



586A 537A^j 
/ 610A 51ol | I 

v >V 



..-500 

^ 51* 

506C 61 6C f 




I 615B j | \ 616D 
637© 5368 1 I S370 



501 



(B> 



642(662) 541(561) 540(500) ^ 



530 



560 
(680) 



661 
(580 



552 
(582) 



CDC 



QC 



^566 

- 559(563) 

667 

-564(584) 
556 

^ 555(585) 



545(565) 544(664) 643(663) 
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GH2 0 00-1205 i 
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68G - * 380 
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)P 2000-12051 A5 2004.7.29 



[fltTB] ¥&1Q*7R 29 H (2004.7.29) 

[firH§-t] ^S20OO-12O51CP2000-12O51A) 
[£110] ^12^1^140 C2000.1.14) 
[fflgf^] #®¥10-348642 

H 0 1 M 8/02 
IF I] 

HO 1M 8/02 R 

H 0 1 M 8/02 B 



[itm a ] ^i5#7^ ioa C2003.7.10) 

ffifflfi&flffifeffl#*d^ikr »»»»LTift»«»»«at*BHctt. gram** flag 
[St^iB 2 ] 

[ra^J^ 3 ] 
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(2) JP 2W5-J2051 A5 2004.7.29 

■t *tom.&M&*i<»& & BriaMSS k > % 2 g)Ei Kim » jt&mg.igfe^m-fc 
u&ik k . mmm 2 <nw± 3 ft& air Ets&?>m-fc * rt%&fcj£as?>£ * # 2 o£2 

SBfc;ftp-Clgggft-C^& 

mm 6) 

a, 

* 9 v * {titbit .1 #15] £ ? ft 4 ffijfc o T v &m -fc *7>> 3 ft * i&Sfitf* *< 

* if *#m-? ~ * - * k * , itiie * * ? ? m?t *f§j£i-& «m-t u s ft , 
mie^-t )V7> i iix.*'5-ft-e*ft<7;^ie^x-t^i—^u^»t*^^< t i-^Bi-r-a 

«rBjK#m»tilM&?ft*lllE*^t*, *Ettttt>&mft«A9$, lftE3i£&£iBS#* 

ttEWftttttK s-^-r * # * » &3H * tt-t & -c* , 
»EjM<*R»*»*HB;t*tfE#*{ftft" ! ?=*->i' Ktf, .ibex* ? ^»ismix.^ft 

* *X <r> tfEifr-t: >I*3 C$Ji $ ft S liiJE# -b * ft **» £ «■ L *C> ittE *' * * IBW K 
tz 1- ^-c <osiri£m-t >rt t ? ft * flftfam -t A> ^ «EB&*-t> H#ib ? ft * hoe 

»**JLElto«ft*ttT$>o-t» 

nrn ^ * y * $ j£*>fi 1 *w u ? ft » ir ^> ^ * - «/ k* * ^ u ors # ^ @p 
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(3) JP 2Q0O-12O51 AS 2004.7.29 



|2m -t * *M * *1*J # * SES&«>* ft -T41K JttTflilE**^ *«Hi» c«8 3 ft * 

fi?fe;tisfs&j: »j tsrie^^cD«Eft<oT*fliuigs}:$ftjtmie4-fc^»i> mu&M&i 

* ±^i9 -catia if* ~ * - * K t L T « v » A: # fgff ttftift * siriB if* ~ * - 

* *i f ft U it L T ft K £ m n U fftft f * 

[§t*3U0] 

ft-eftuittTm^?ft*ct*#ettr* 
1 1] 

^ft-fft, UWfrfcU &*<DU*#7><l3-«:frl&j£fa£, li..>Cffig 

K ii v » r v gtU if * ®& v - * - A- K Jt #" * H> Hi T - * - ;u K L , 
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CLAIMS 



[Claim(s)] 

[Claim 1]A gas separator for fuel cells which composition of a fuel cell of is attained and forms a gas 
passageway inside this fuel cell by laminating with a member which forms an electrolyte layer and an 
electrode characterized by comprising the following. 

two holes which penetrate this gas separator for fuel cells to the thickness direction — structure. 

this 2 ** hole — a crevice which makes structure open for free passage on one field of said gas separator 

for fuel cells. 

[Claim 2]The gas separator for fuel cells according to claim 1 which has a flow path forming part in a 
single cell of said plurality to the both sides. 

[Claim 3] Said two or more crevices which are the gas separators for fuel cells according to claim 1, and 
are formed on one field of this gas separator for fuel cells, See from the upper part of said one field, and 
make U type and each U type turns to the same direction, respectively, And a gas separator for fuel cells, 
wherein it is arranged so that it may adjoin mutually, and the aforementioned hole structure with which 
it provides two [ at a time ] two or more flow path forming parts in said single cell, respectively is 
arranged along a peripheral area of said gas separator for fuel cells so that it may adjoin mutually. 
[Claim 4] Are the gas separator for fuel cells according to claim 1, and both sides of said gas separator 
for fuel cells are equipped with a flow path forming part in a single cell of said plurality, Said two or 
more crevices formed on one field of said gas separator for fuel cells, See from the upper part of said 
one field, and make U type and each U type turns to the 1st direction, respectively, And said two or 
more crevices which are arranged so that it may adjoin mutually, and are formed on a field of another 
side of said gas separator for fuel cells, See from the upper part of a field of said another side, and make 
U type and each U type turns to the 2nd direction for reverse with said 1st direction, respectively, And 
the aforementioned hole structure with which it provides two [ at a time ] two or more flow path forming 
parts in said single cell which are arranged so that it may adjoin mutually, and are formed on one field of 
said gas separator for fuel cells, respectively, Along the 1st peripheral area of said gas separator for fuel 
cells, it is arranged so that it may adjoin mutually, The aforementioned hole structure with which it 
provides two [ at a time ] two or more flow path forming parts in said single cell formed on a field of 
another side of said gas separator for fuel cells, respectively meets said 1st peripheral area of said gas 
separator for fuel cells, and the 2nd peripheral area that counters, A gas separator for fuel cells arranging 
so that it may adjoin mutually. 

[Claim 5]It has the stack structure which carries out the plural laminates of the single cell which consists 
of a member containing an electrolyte layer, an electrode, and a gas separator, In response to supply of 
gas containing an electrode active material, are a fuel cell which acquires electromotive force according 
to electrochemical reaction, and said stack structure, As a channel where said gas passes an inside, have 
two or more divided-flow way formation parts, and each of two or more of said divided-flow way 
formation parts, A gas supply manifold which distributes said gas which is a channel formed in a 
laminating direction of said stack structure, and passes an inside to each single cell, A gas exhaust 
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manifold in which it is a channel formed in a laminating direction of said stack structure, and said gas 
discharged from each single cell gathers, It is formed in each single cell which constitutes said stack 
structure, and said gas supply manifold and said gas exhaust manifold are made to open for free passage, 
It consists of a gas passageway in a single cell which carries out the feeding and discarding of said gas to 
said electrolyte layer which constitutes said each single cell, and some fields of said electrode, A crevice 
which forms a gas passageway in said single cell with which said divided-flow way formation part is 
provided on at least one [ in said each gas separator with which said each single cell is provided ] field 
corresponds to each of two or more of said divided-flow way formation parts, In [ more than one are 
provided without being mutually open for free passage and ] an end of said stack structure, An end of 
said gas exhaust manifold with which one of said two or more divided-flow way formation parts is 
provided, A fuel cell, wherein said gas which was provided with a channel terminal area which connects 
an end of said gas supply manifold with which one of the others of said two or more divided-flow way 
formation parts is provided, and was supplied to said fuel cell passes said two or more divided-flow way 
formation parts one by one via said channel terminal area. 

[Claim 6]Gas which is the fuel cell according to claim 5, and contains said electrode active material, A 
fuel cell which is the oxidizing gas containing oxygen, and was formed in said each single cell so that a 
gas passageway in said single cell into which said oxidizing gas flows might serve as a direction which 
goes to a lower part from the upper part like a case where a flow direction of said oxidizing gas which 
passes an inside follows gravity. 

[Claim 7]Said gas supply manifold which is the fuel cell according to claim 5 and with which said 
divided-flow way formation part is provided, As opposed to a gas passageway in said single cell formed 
in said all single cells with which said stack structure was equipped, A fuel cell with which said gas 
simultaneously discharged from a gas passageway in said single cell formed in said all single cells by 
which said stack structure was equipped with said gas exhaust manifold which supplies said gas 
simultaneously, and with which said divided-flow way formation part is provided is characterized by 
gathering. 

[Claim 8] Are the fuel cell according to claim 5, and it is formed in a laminating direction of said stack 
structure, Have two or more tubular structure committed as said gas supply manifold or said gas exhaust 
manifold, and at least one of said the tubular structure. In said single cell which has a blocking section 
which intercepts a flow of gas which passes an inside in an internal position, and was allocated in it by 
the upstream of a flow of said gas rather than said blocking section. Said tubular structure which has 
said blocking section is used as said gas supply manifold, Said gas is simultaneously supplied to each of 
a gas passageway in said single cell with which said single cell allocated in said upstream is provided, In 
said single cell allocated in the downstream of a flow of said gas rather than said blocking section. A 
fuel cell supplying said gas simultaneously to each of a gas passageway in said single cell with which 
said single cell which used said tubular structure committed as said gas exhaust manifold by the 
upstream as said gas supply manifold, and was allocated in said downstream rather than said blocking 
section is provided. 

[Claim 9] A fuel cell which is the fuel cell according to claim 5, and is characterized by supplying it to 
each of two or more of said stack structures after said gas to which said stack structure which this fuel 
cell equips with said two or more divided-flow way formation parts is supplied by two or more 
preparations and said fuel cell is divided beforehand. 

[Claim 10] Are the fuel cell according to claim 5, and this fuel cell, Said gas to which said stack structure 
provided with said two or more divided-flow way formation parts was supplied by one of predetermined 
[ the / of two or more preparations and said two or more stack structures ], A fuel cell going via said 
divided-flow way formation part with which said different stack structure from said predetermined stack 
structure is provided while passing said two or more divided-flow way formation parts with which stack 
structure predetermined [ this ] is provided one by one. 

[Claim 1 l]Said two or more crevices which are the fuel cells according to claim 5, and are formed on 
one field of said gas separator, See from the upper part of said one field, and make U type and each U 
type turns to the same direction, respectively, And a gas passageway in said single cell which it is 
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arranged so that it may adjoin mutually, and said crevice of ******** forms, It connects with said gas 
supply manifold and said gas exhaust manifold in both ends of said crevice which makes U type, A fuel 
cell, wherein said gas supply manifold with which each of two or more of said divided-flow way 
formation parts is provided, and said gas exhaust manifold adjoin mutually and are allocated along with 
one of the sides of said stack structure. 

[Claim 12]Are the fuel cell according to claim 5, and said gas separator, Said two or more crevices 
which have said two or more crevices to the both sides, respectively, and are formed on one field of said 
gas separator, See from the upper part of said one field, and make U type and each U type turns to the 
1st direction, respectively, And said two or more crevices which are arranged so that it may adjoin 
mutually, and are formed on a field of another side of said gas separator, See from the upper part of a 
field of said another side, and make U type and each U type turns to the 2nd direction for reverse with 
said 1st direction, respectively, And either of the gas passagewaies in said single cell which said two or 
more crevices which are arranged so that it may adjoin mutually, and were formed on one field of said 
gas separator form, said gas supply manifold open for free passage, and said gas exhaust manifold, 
Along the 1st side of said stack structure, it is allocated so that it may adjoin mutually, Either of the gas 
passagewaies in said single cell which said two or more crevices formed on a field of another side of 
said gas separator form, said gas supply manifold open for free passage, and said gas exhaust manifold 
meet the 1st side of said stack structure, and the 2nd side that counters, A fuel cell currently allocating 
so that it may adjoin mutually. 

[Claim 13]Have the following and said cooling fluid manifold is formed near said gas supply manifold 
which adjoined mutually and was provided along with one of the sides which form said stack structure, 
and said gas exhaust manifold, A fuel cell providing in a position which is distant from a place in which 
a gas passageway in said single cell is formed rather than a position in which said gas supply manifold 
and said gas exhaust manifold were allocated. 

By being the fuel cell according to claim 11, and carrying out heat exchange between insides of a fuel 
cell, A cooling fluid way where heat produced in connection with said electrochemical reaction was 
removed, and temperature inside a fuel cell is a channel which makes the inside pass cooling fluid which 
prevents going up to a non-wanting temperature, and was provided in two or more predetermined 
positions inside a fuel cell. 

A cooling fluid manifold which is formed in a laminating direction of said stack structure, and 
distributes said cooling fluid to said cooling fluid way or with which said cooling fluid which passed 
through said each cooling fluid way gathers. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention the gas separator for fuel cells, and this gas separator for fuel cells 
about the used fuel cell in detail, In the fuel cell which carries out the plural laminates of the single cell, 
and constitutes it, it is provided between the adjoining single cells, and a fuel gas flow route and an 
oxidizing gas passage are formed between the adjoining members, and it is related with the fuel cell 
using the separator for fuel cells which separates fuel gas and oxidizing gas, and this separator. 
[0002] 

[Description of the Prior Art]The gas separator for fuel cells is a member which constitutes the fuel cell 
stack by which two or more single cells were laminated, and has prevented mixing the fuel gas and 
oxidizing gas which are supplied to each of an adjacent single cell by having sufficient gas 
impermeability. Such a separator for fuel cells usually has rugged structure, such as the shape of a rib, 
on the surface. 

It also has the work which forms the channel of fuel gas and oxidizing gas (the gas separator of such 
composition is also called interconnector with a rib). 

That is, the separator for fuel cells forms the channel (channel in a single cell) of fuel gas or oxidizing 
gas between the adjoining member (gas diffusion layer) and the above-mentioned rugged structure, 
when included in a fuel cell stack. 

[0003]The gas separator for fuel cells has a predetermined hole structure other than the rugged structure 
which forms the above-mentioned gas passageway, this hole — the corresponding hole with which the 
adjacent gas separator was equipped when structure laminated a single cell provided with a gas separator 
and a fuel cell stack was constituted — structures lap and the gas manifold which pierces through the 
inside of a fuel ce}l stack to that laminating direction is constituted. It is distributed to each single cell, 
such a gas manifold making an inside pass the fuel gas or oxidizing gas supplied from the outside of a 
fuel cell, or a fuel exhaust gas or oxidation exhaust gas after electrochemical reaction was presented by 
each single cell is introduced, and it leads these to the fuel cell exterior. Therefore, these gas manifolds 
are open for free passage with the above-mentioned channel in a single cell formed in each laminated 
single cell. 

Gas is flowed out between a gas manifold and the channel in a single cell, and ON is possible. 

[0004] Drawing 32 is an explanatory view which expresses the composition of the separator 130 
superficially as an example of a gas separator known conventionally, the separator 130 - the 
circumference near [ the ] — four holes — it has the vent 140,143 and the fuel hole 150,152 as a structure. 
When these vents and fuel holes laminate the member containing the separator 130 and constitute a fuel 
cell, they are an inside of a fuel cell and form an oxidizing gas supply manifold, an oxidizing gas 
exhaust manifold, a fuel gas supply manifold, and a fuel gas exhaust manifold, respectively. 
[0005]The rib part 155 which connects the vent 140 and the vent 143 is formed in one field of the 
separator 130. 
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The rib part (not shown) which connects the fuel hole 150 and the fuel hole 152 is provided in the field 
of another side of the separator 1 30. 

Here, these rib parts were taken as the grooved structure formed in parallel. When the member 
containing the separator 130 is laminated and a fuel cell is constituted, these rib parts form the gas 
passageway in a single cell between the members which adjoin the separator 130, That is, the rib part 
155 which connects the vent 140 and the vent 143 forms the oxidizing gas passage in a single cell, and 
the rib part which connects the fuel hole 150 and the fuel hole 152 forms the fuel gas flow route in a 
single cell. The oxidizing gas supplied to the fuel cell passes through the inside of the oxidizing gas 
supply manifold formed of the vent 140, is distributed to the oxidizing gas passage in a single cell 
formed in each single cell, after electrochemical reaction is presented with it, it joins by an oxidizing gas 
exhaust manifold, and it is discharged by the fuel cell exterior. Similarly, the fuel gas supplied to the 
fuel cell passes through the inside of the fuel gas supply manifold formed of the fuel hole 150, is 
distributed to the fuel gas flow route in a single cell formed in each single cell, after electrochemical 
reaction is presented with it, it joins by a fuel gas exhaust manifold, and it is discharged by the fuel cell 
exterior. 

[0006]In the fuel cell which presents electrochemical reaction with such fuel gas and oxidizing gas, and 
acquires electromotive force, to raise the capacity factor of the gas supplied is desired. Namely, although 
the gas (fuel gas or oxidizing gas) containing an electrode active material (hydrogen or oxygen) is 
supplied to a fuel cell, Since all the electrode active materials in gas may be used by electrochemical 
reaction, in order to fully advance electrochemical reaction, the gas containing the electrode active 
material of the quantity exceeding the quantity needed theoretically is supplied to the fuel cell. 
Therefore, the electrode active material in gas is carried out that it is easy to be used by electrochemical 
reaction, the capacity factor of gas is raised, and to stop the gas volume supplied to a fiiel cell is desired. 
If the gas volume supplied to a fuel cell is stopped, the amount of consumption of hydrogen can be 
stopped in fuel gas. In oxidizing gas, the amount of energy consumed in order to pressurize oxidizing 
gas (usually air) can be stopped, and the energy efficiency of the whole system provided with a fuel cell 
can be raised. 

[0007]In order to carry out the electrode active material in gas that it is easy to be used by 
electrochemical reaction and to raise the capacity factor of gas, gas is well stirred in a channel and 
should just change into the state where it is spread. It can be made easy to contact by this in the catalyst 
and electrode active material with which the electrode was equipped. The method of gas being well 
stirred in a channel, increasing the flow of the gas which passes through the inside of this channel, for 
example in the channel in a single cell, in order to change into the state where it is spread, and making 
the rate of flow quick can be chosen. Although how to make small the passage cross section of the 
channel in a single cell can be considered as a method of increasing the flow of the gas which passes 
through the inside of a channel, The composition which makes shape of the above-mentioned rugged 
structure which is formed on a gas separator and forms the channel in a single cell as such composition 
picture-drawn-without-lifting-the-brush-from-the-paper structure is proposed (for example, JP,7- 
263003, A etc.). Here, the gas supplied to each single cell is introduced in the thin channel continued and 
formed on the same side. Therefore, even if the gas volume supplied to a fuel cell from the exterior is 
the same, Compared with the case where it has composition which makes the wider range on the same 
field pass gas simultaneously in each single cell like composition of having been shown in drawing 32 . 
the rate of flow of the gas which passes through the arbitrary places of a channel can be made quick, and 
the capacity factor of gas can be raised. 
[0008] 

[Problem(s) to be Solved by the Invention]However, when making rugged structure formed on the gas 
separator into picture-drawn-without-lifting-the-brush-from-the-paper structure which was described 
above, since the channel in a single cell is finely bent on the same field, the pressure loss produced when 
gas passes through such a channel in a single cell will become large. Therefore, in order to maintain the 
flow of the gas which passes through the inside of a channel to the specified quantity. It is necessary to 
enlarge the grade which pressurizes the gas supplied to a fuel cell, the energy consumed in order to 
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pressurize gas by this increases, and the inconvenience that the energy efficiency of the whole system 
provided with a fuel cell will fall is produced. 

[0009]The composition which divides into two or more fields the gas passageway formed on a separator 
apart from the above-mentioned gazette is also proposed (for example, JP,58-138268,U etc.). In such a 
fuel cell, the gas passageway divided into two or more fields is formed on the gas separator (bipolar 
plate). The gas supplied in the single cell from the gas supply hole passes through two or more above- 
mentioned fields one by one, and reaches gas exhaust. Although the rate of flow of the gas which passes 
through the inside of a channel also as such composition can be made quick and the rate of gas 
utilization can be raised, The flow of gas as well as the structure of the above-mentioned picture drawn 
without lifting the brush from the paper is continuing within a single cell, and further, since gas set holes 
are connected according to a diaphragm, the problem of the above-mentioned pressure loss cannot fully 
be solved. Since the flow of gas is continuing within a single cell, the composition shown in JP,7- 
263003,A and the composition shown in JP,58-138268,U have a possibility that distribution of the gas 
to each single cell may not be performed uniformly enough. 

[00 10] As described above, to make small the passage cross section of the channel in a single cell, it is 
necessary to form more finely the rugged structure formed on a gas separator but, and by this, when 
manufacturing a gas separator, the accuracy more than before will be required. However, when accuracy 
becomes insufficient with difficulty, raising the accuracy at the time of forming rugged structure in the 
surface at the time of manufacture of a gas separator. There is a possibility that inconvenience, such as 
dispersion in the battery capacity resulting from the fall (increase in inferior goods) of the yield at the 
time of manufacture and the fall of the accuracy at the time of forming rugged structure, may arise. 
[001 l]The fuel cell using the gas separator for fuel cells of this invention, and this gas separator for fuel 
cells, Such a problem was solved, it was made for the purpose of raising the capacity factor of the gas 
supplied to a fuel cell, without reducing the energy efficiency of the whole system provided with a fuel 
cell, and the next composition was taken. 
[0012] 

[The means for solving a technical problem, and its operation and effect] Composition of a fuel cell of 
the gas separator for fuel cells of this invention is attained by laminating with the member which forms 
an electrolyte layer and an electrode, two holes which are the gas separators for fuel cells which form a 
gas passageway inside this fuel cell, and penetrate this gas separator for fuel cells to the thickness 
direction — with structure, this 2 ** hole — the flow path forming part in a single cell which consists of a 
crevice which makes structure open for free passage on one field of said gas separator for fuel cells, 
When you form more than one in said field side of said gas separator for fuel cells, you laminate said 
gas separator for fuel cells and you constitute a fuel cell, without being mutually open for free passage 
independently, respectively, let it be a gist to form said gas passageway by the flow path forming part in 
said single cell. 

[00 13] A gas separator for fuel cells of this invention constituted as mentioned above, two holes which 
constitute each flow path forming part in a single cell when this gas separator is laminated and a fuel cell 
is constituted — a gas passageway (gas manifold) which passes gas is formed in a laminating direction of 
a gas separator by structure, one field top of said gas separator — said two holes - a gas passageway (gas 
passageway in a single cell) which supplies gas to said electrolyte layer and said electrode by said 
crevice which makes structure open for free passage is formed, setting to said field side of said gas 
separator here — said two holes — a gas-passageway formation part in a single cell which consists of 
structure and said crevice, Since more than one are formed without being mutually open for free passage 
independently, respectively, when gas supplied to a fuel cell is distributed to a gas passageway formed 
in said gas separator surface, Gas is not supplied from a single gas manifold at once to the whole surface 
on the predetermined surface of a gas separator. When gas supplied to a fuel cell is distributed, gas is 
supplied from a respectively separate gas manifold for every gas passageway in a single cell of each 
which a flow path forming part in a single cell which divided the surface of a gas separator and was 
provided forms. 

[00 14] A fuel cell of this invention has the stack structure which carries out the plural laminates of the 
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single cell which consists of a member containing an electrolyte layer, an electrode, and a gas separator, 
In response to supply of gas containing an electrode active material, are a fuel cell which acquires 
electromotive force according to electrochemical reaction, and said stack structure, As a channel where 
said gas passes an inside, have two or more divided- flow way formation parts, and each of two or more 
of said divided-flow way formation parts, A gas supply manifold which distributes said gas which is 
formed in a laminating direction of said stack structure, and passes an inside to each single cell, A gas 
exhaust manifold in which said gas which is formed in a laminating direction of said stack structure, and 
is discharged from each single cell gathers, It is formed in each single cell which constitutes said stack 
structure, and said gas supply manifold and said gas exhaust manifold are made to open for free passage, 
It consists of a gas passageway in a single cell which carries out the feeding and discarding of said gas to 
said electrolyte layer which constitutes said each single cell, and some fields of said electrode, Two or 
more crevices which form a gas passageway in said single cell with which said divided-flow way 
formation part is provided on at least one [ in said each gas separator with which said each single cell is 
provided ] field are provided corresponding to each of two or more of said divided-flow way formation 
parts, without being mutually open for free passage. An end of said gas exhaust manifold with which 
one of said two or more divided-flow way formation parts is provided in an end of said stack structure, 
Said gas which was provided with a channel terminal area which connects an end of said gas supply 
manifold with which one of the others of said two or more divided-flow way formation parts is 
provided, and was supplied to said fuel cell makes it a gist to pass said two or more divided-flow way 
formation parts one by one via said channel terminal area. 

[00 15] Stack structure with which a fuel cell of this invention constituted as mentioned above is provided 
is provided with inside of two or more divided-flow way formation parts. Each divided-flow way 
formation part is formed from a gas passageway in a single cell which was open for free passage with 
two gas manifolds and these two gas manifolds, and was provided in each single cell, respectively, 
Within said divided-flow way formation part, said gas passing an inside of one gas manifold to a 
laminating direction of said stack structure. It is distributed to a gas passageway in said each single cell 
which is open for free passage to this one gas manifold, and electrochemical reaction in each single cell 
is presented, From said each gas passageway in a single cell, it is further discharged by gas manifold of 
another side, and passes through inside of a gas manifold of this another side to a laminating direction of 
said stack structure. As for gas which two or more divided-flow way formation parts were connected 
one by one by said channel terminal area in said gas manifold end with which each divided-flow way 
formation part is provided, and was supplied from the outside, said divided-flow way formation part is 
passed one by one. 

[0016]Here, on at least one [ in said gas separator with which each single cell is provided ] field, a 
crevice which forms a gas passageway in said single cell is provided, and this crevice is provided 
corresponding to each of two or more of said divided-flow way formation parts. Since a crevice of these 
plurality is formed without being mutually open for free passage on one field of a gas separator, When 
gas supplied to a fuel cell is distributed to a gas passageway formed in an inside of a single cell, gas is 
not supplied from a single gas manifold at once to the whole surface on the predetermined surface of a 
gas separator. When gas supplied to a fuel cell is distributed, gas is supplied from a respectively separate 
gas manifold for every gas passageway in a single cell of each which said crevice which divided the 
surface of a gas separator and was provided forms. 

[0017]Therefore, according to a fuel cell constituted using a gas separator for fuel cells of this invention, 
and the fuel cell of this invention. To the whole gas passageway in a single cell provided in the gas 
separator surface, when gas is supplied at once from a single gas manifold, it compares, Since a flow of 
gas passed per unit sectional area of a gas passageway in a single cell increases and the rate of flow 
speeds up, the diffusibility of gas in a channel improves and an electrode active material in gas reaches 
easily a catalyst established on an electrode. Therefore, since an electrode active material becomes is 
easy to be used by electrochemical reaction and a capacity factor of gas improves, an effect that gas 
volume which should be supplied to a fuel cell can be stopped is done so. 

[001 8] When the rate of flow of gas in a gas passageway in a single cell speeds up, in a channel of 
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oxidizing gas containing especially oxygen, an effect that wastewater nature in a channel can be raised is 
done so. When electrochemical reaction advances in a fuel cell, in the cathode side with which oxidizing 
gas is supplied, produced water arises, this produced water is evaporated in oxidizing gas, and it is 
discharged out of a fuel cell, but when produced water stagnates without the ability to evaporate in 
oxidizing gas, there is a possibility of coming to bar diffusion of gas. By speeding up the rate of flow of 
oxidizing gas in a gas passageway in a single cell, it can prevent urging that produced water evaporates 
in oxidizing gas, and produced water stagnating, and barring diffusion of gas. 

[00 19] Since a total amount of gas which should be supplied to a fuel cell can be reduced, an effect that a 
humidifying amount to oxidizing gas supplied to a fuel cell can be reduced is also acquired. In a 
polymer electrolyte fuel cell, since a part of moisture which electrolyte membranes including produced 
water which is produced in the cathode side, and which was mentioned already hold is evaporated in 
oxidizing gas and it is discharged out of a fuel cell, it usually humidified beforehand oxidizing gas 
supplied to a fuel cell, and has prevented desiccation of an electrolyte membrane. If a total amount of 
oxidizing gas supplied to a fuel cell can be reduced as described above, a moisture content carried out 
out of a fuel cell by oxidizing gas can be lessened more, and a humidifying amount of oxidizing gas 
supplied to a fuel cell can be reduced. An amount of energy consumed by this in order to humidify 
oxidizing gas is reducible. When using reformed gas which obtained it by carrying out steam reforming 
of the hydrocarbon as fuel gas supplied to a fuel cell, special composition which humidifies fuel gas is 
unnecessary, but to use hydrogen gas as fuel gas, before supplying a fuel cell, it is necessary to 
humidify. Also in this case, since a total amount of gas which should be supplied to a fuel cell can be 
reduced, a humidifying amount can be stopped and an effect that an amount of energy consumed for 
humidification is reducible can be acquired. 

[0020]According to a fuel cell constituted using a gas separator for fuel cells of this invention, and the 
fuel cell of this invention. Since gas is supplied from a gas manifold which a field to which oxidizing 
gas or fuel gas is supplied is divided in arbitrary single cells, and is different to each field, Also when 
the water of condensation stagnates in a terminal area of a gas manifold and a channel in a single cell, 
there is no possibility that supply of gas to a single cell may be severed thoroughly. Namely, even if the 
water of condensation stagnates in the above-mentioned terminal area and supply of gas to a 
predetermined channel in a single cell is intercepted, A possibility that all the terminal areas 
corresponding to two or more gas passagewaies in a single cell formed on the same side of a gas 
separator will be blockaded simultaneously is very low, and it can prevent supply of gas to either of the 
single cells which constitute stack structure originating in stagnation of the water of condensation, and 
stopping. 

[0021]In a gas separator for fuel cells of this invention, it is good also as having a flow path forming part 
in a single cell of said plurality to the both sides. If it has such composition, as described above, in a fuel 
cell constituted using a gas separator for fuel cells of this invention, an effect of raising a capacity factor 
of gas can be acquired in both a channel of fuel gas containing hydrogen, and a channel of oxidizing gas 
containing oxygen. 

[0022]Gas which contains said electrode active material in a fuel cell of this invention, It is the oxidizing 
gas containing oxygen and a gas passageway in said single cell into which said oxidizing gas flows is 
good in said each single cell also as having been formed so that a flow direction of said oxidizing gas 
which passes an inside might turn into a direction which goes to a lower part from the upper part like a 
case where gravity is followed. 

[0023]If it has such composition, in a gas passageway in a single cell which oxidizing gas passes, 
wastewater nature can be raised further. Namely, produced water produced in the cathode side with 
advance of electrochemical reaction in a fuel cell, Also when it has condensed by a gas passageway in a 
single cell, by making a flow direction of oxidizing gas in a gas passageway in a single cell go to a 
lower part from the upper part, the water of condensation becomes that it is easy to be discharged 
according to gravity, and can prevent it from the water of condensation stagnating in a channel and 
barring circulation of gas. 

[0024] Said two or more crevices formed on one field of this gas separator for fuel cells in a gas 
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separator for fiiel cells of this invention, See from the upper part of said one field, and make U type and 
each U type turns to the same direction, respectively, And it is arranged so that it may adjoin mutually, 
and the aforementioned hole structure with which it provides two [ at a time ] two or more flow path 
forming parts in said single cell, respectively is good also as being arranged along a peripheral area of 
said gas separator for fuel cells, so that it may adjoin mutually, 

[0025] Similarly in a fuel cell of this invention, said two or more crevices formed on one field of said gas 
separator, See from the upper part of said one field, and make U type and each U type turns to the same 
direction, respectively, And a gas passageway in said single cell which it is arranged so that it may 
adjoin mutually, and said crevice of ******** forms, It connects with said gas supply manifold and said 
gas exhaust manifold in both ends of said crevice which makes U type, Said gas supply manifold with 
which each of two or more of said divided-flow way formation parts is provided, and said gas exhaust 
manifold are good also as adjoining mutually and being allocated along with one of the sides of said 
stack structure. 

[0026] According to a fuel cell constituted using a gas separator for fuel cells of such this invention, and 
the fuel cell of this invention. A gas supply manifold and a gas exhaust manifold which gas of the same 
kind passes, It is allocated in the side of stack structure along with one, and between gas manifolds 
which gas of the same kind passes, since it is not necessary to secure the sealing nature of gas strictly, 
seal structure of a field which forms a gas manifold can be simplified. By making into U type shape of a 
crevice which forms a gas passageway in a single cell, Compared with a case where form a crevice in 
linear shape and a pore for a gas manifold is formed in the both ends, it becomes possible to use a larger 
field on the surface of a gas separator for a gas passageway in a single cell, and a gas separator and a 
fuel cell using this can be miniaturized. 

[0027]In a fuel cell of such this invention, by carrying out heat exchange between insides of a fuel cell, 
A cooling fluid way where heat produced in connection with said electrochemical reaction was 
removed, and temperature inside a fuel cell is a channel which makes the inside pass cooling fluid which 
prevents going up to a non-wanting temperature, and was provided in two or more predetermined 
positions inside a fuel cell, . It is formed in a laminating direction of said stack structure, and distribute 
said cooling fluid to said cooling fluid way. Or have a cooling fluid manifold with which said cooling 
fluid which passed through said each cooling fluid way gathers, and said cooling fluid manifold, It is 
provided near said gas supply manifold which adjoined mutually and was provided along with one of 
the sides which form said stack structure, and said gas exhaust manifold, It is better also as having been 
provided in a position which is distant from a place in which a gas passageway in said single cell is 
formed than a position in which said gas supply manifold and said gas exhaust manifold were allocated. 
[0028]If it has such composition, in order to allocate a cooling fluid manifold in a position which is 
distant from a place in which a gas passageway in said single cell is formed rather than a position in 
which said gas supply manifold and said gas exhaust manifold were allocated, A fuel cell can be 
effectively miniaturized about a predetermined direction (the direction of [ between the sides in which a 
gas supply manifold and a gas exhaust manifold are not allocated ]). 
t [0029]A gas separator for fuel cells of this invention, Said two or more crevices which equip both sides 
of said gas separator for fuel cells with a flow path forming part in a single cell of said plurality, and are 
formed on one field of said gas separator for fuel cells, See from the upper part of said one field, and 
make U type and each U type turns to the 1st direction, respectively, And said two or more crevices 
which are arranged so that it may adjoin mutually, and are formed on a field of another side of said gas 
separator for fuel cells, See from the upper part of a field of said another side, and make U type and each 
U type turns to the 2nd direction for reverse with said 1st direction, respectively, And the 
aforementioned hole structure with which it provides two [ at a time ] two or more flow path forming 
parts in said single cell which are arranged so that it may adjoin mutually, and were formed on one field 
of said gas separator for fuel cells, respectively, Along the 1st peripheral area of said gas separator for 
fuel cells, it is arranged so that it may adjoin mutually, The aforementioned hole structure with which it 
provides two [ at a time ] two or more flow path forming parts in said single cell formed on a field of 
another side of said gas separator for fuel cells, respectively is good also as being arranged along the 1st 
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peripheral area of said gas separator for fuel cells, and the 2nd peripheral area that counters, so that it 
may adjoin mutually. 

[0030]Similarly in a fuel cell of this invention said gas separator, Said two or more crevices which have 
said two or more crevices to the both sides, respectively, and are formed on one field of said gas 
separator, See from the upper part of said one field, and make U type and each U type turns to the 1st 
direction, respectively, And said two or more crevices which are arranged so that it may adjoin 
mutually, and are formed on a field of another side of said gas separator, See from the upper part of a 
field of said another side, and make U type and each U type turns to the 2nd direction for reverse with 
said 1st direction, respectively, And either of the gas passagewaies in said single cell which said two or 
more crevices which are arranged so that it may adjoin mutually, and were formed on one field of said 
gas separator form, said gas supply manifold open for free passage, and said gas exhaust manifold, 
Along the 1st side of said stack structure, it is allocated so that it may adjoin mutually, Either of the gas 
passagewaies in said single cell which said two or more crevices formed on a field of another side of 
said gas separator form, said gas supply manifold open for free passage, and said gas exhaust manifold 
meet the 1st side of said stack structure, and the 2nd side that counters, It is good also as being allocated 
so that it may adjoin mutually. 

[0031] According to a fuel cell constituted using a gas separator for fuel cells of such this invention, and 
the fuel cell of this invention. Since a gas supply manifold and a gas exhaust manifold which gas of the 
same kind passes are allocated in the side of stack structure along with one like the above-mentioned 
composition, Since a larger field on the surface of a gas separator can be used for a gas passageway in a 
single cell while being able to simplify seal structure of a field which forms a gas manifold, an effect 
that a gas separator and a fuel cell using this can be miniaturized can be acquired. A gas manifold which 
a gas passageway in a single cell formed on one field of a gas separator opens for free passage, With a 
gas manifold which a gas passageway in a single cell formed on a field of another side of a gas separator 
opens for free passage. Since it is formed along the side which counters mutually, in a fuel cell, distance 
between the sides in which a gas manifold is not formed can be effectively made small, and the whole 
fuel cell can be miniaturized more. 

[0032]Said gas supply manifold with which said divided-flow way formation part is provided in a fuel 
cell of this invention, As opposed to a gas passageway in said single cell formed in said all single cells 
with which said stack structure was equipped, Said gas exhaust manifold which supplies said gas 
simultaneously and with which said divided-flow way formation part is provided is good also as said gas 
simultaneously discharged from a gas passageway in said single cell formed in said all single cells with 
which said stack structure was equipped gathering. If it has such composition, structure of a gas 
manifold can be simplified. 

[0033]It is formed in a laminating direction of said stack structure in a fuel cell of this invention, Have 
two or more tubular structure committed as said gas supply manifold or said gas exhaust manifold, and 
at least one of said the tubular structure. In said single cell which has a blocking section which intercepts 
a flow of gas which passes an inside in an internal position, and was allocated in it by the upstream of a 
flow of said gas rather than said blocking section. Said tubular structure which has said blocking section 
is used as said gas supply manifold, Said gas is simultaneously supplied to each of a gas passageway in 
said single cell with which said single cell allocated in said upstream is provided, In said single cell 
allocated in the downstream of a flow of said gas rather than said blocking section. It is good also as 
supplying said gas simultaneously to each of a gas passageway in said single cell with which said single 
cell which used said tubular structure committed as said gas exhaust manifold by the upstream as said 
gas supply manifold, and was allocated in said downstream rather than said blocking section is provided. 

[0034]If it has such composition, gas supplied to stack structure will be simultaneously supplied to a gas 
passageway in a single cell with which a single cell arranged at the upstream of a flow of gas is provided 
rather than a blocking section. Gas discharged from a single cell arranged at these upstream is supplied 
to a gas passageway in a single cell with which a single cell arranged rather than a blocking section at 
the downstream is provided by making into a gas supply manifold the tubular structure committed as a 
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gas exhaust manifold in the upper stream rather than a blocking section. Therefore, compared with 
composition which supplies gas to a gas passageway in a single cell with which all the single cells 
which constitute stack structure are provided simultaneously, gas volume supplied to each gas 
passageway in a single cell increases, and the rate of flow of gas in a channel can be sped up. Thus, it is 
realizable by easy composition of providing a blocking section in the tubular structure which constitutes 
a manifold for an effect of increasing gas volume in a channel. 

[0035]In a fuel cell of this invention, after said gas to which said stack structure which this fuel cell 
equips with said two or more divided-flow way formation parts is supplied by two or more preparations 
and said fuel cell is divided beforehand, it is good also as being supplied to each of two or more of said 
stack structures. Also in this case, since each stack structure is provided with two or more divided-flow 
way formation parts as a channel where said gas passes an inside, in each stack structure, an effect by a 
flow of gas which passes a gas passageway in a single cell increasing mentioned already is acquired. 
[0036]Or in a fuel cell of this invention this fuel cell, Said gas to which said stack structure provided 
with said two or more divided-flow way formation parts was supplied by one of predetermined [ the / of 
two or more preparations and said two or more stack structures ], While passing said two or more 
divided-flow way formation parts with which stack structure predetermined [ this ] is provided one by 
one, it is good also as going via said divided-flow way formation part with which said different stack 
structure from said predetermined stack structure is provided. 

[0037]Also in this case, since each stack structure is provided with two or more divided-flow way 
formation parts as a channel where said gas passes an inside, in each stack structure, an effect by a flow 
of gas which passes a gas passageway in a single cell increasing mentioned already is acquired. Since 
gas supplied to a fuel cell passes a divided-flow way formation part with which two or more stack 
structures are provided respectively one by one, after it divides a flow of gas beforehand, it can reduce a 
number which divides a flow of gas into each stack structure by an upstream part compared with a case 
where gas is supplied. By this, a gas mass flow which passes a gas passageway in a single cell can be 
increased further, and accuracy which divides a flow of gas can be raised. When accuracy which divides 
a flow of gas improves, gas volume supplied to each stack structure can be equalized more, and an 
output in each stack structure can be equalized. 
[0038] 

[Embodiment of the Invention] In order to clarify further composition and an operation of this invention 
explained above, an embodiment of the invention is described based on an example below. The fuel cell 
which is the 1st example of this invention is a polymer electrolyte fuel cell, and is formed of the stack 
structure which carried out the plural laminates of the single cell. The top view showing the composition 
of the separator 30 with which the fuel cell of this example is provided with the exploded perspective 
view showing the composition of the single cell 20 which is a basic unit of the stack structure 15 from 
which drawing 1 c onstitutes the fuel cell of the 1st example, and drawing 2 . and drawing 3 are the 
perspective views showing the appearance of the stack structure 15. First, based on drawing 1 t hru/or 
drawing 3 , the composition of a fuel cell is explained, next the situation of the flow of the gas in this fuel 
cell is explained. 

[0039] As mentioned above, the fuel cell of this example is a polymer electrolyte fuel cell, and is 
constituted by the stack structure 15 which laminated the single cell 20 which is a basic unit. As shown 
in drawing 1, the single cell 20 is constituted by the electrolyte membrane 31, the anode 32, the cathode 
33, and the separator 30. 

[0040]Here, the electrolyte membrane 3 1 is an ion-exchange membrane of the proton conductivity 
formed with solid polymer material, for example, fluororesin, and shows good electrical conductivity 
according to a damp or wet condition. In this example, the Nafion film (made by Du Pont) was used. 
The alloy which consists of platinum as a catalyst or platinum^ and other metal is applied to the surface 
of the electrolyte membrane 3 1 . The carbon powder which supported the alloy which consists of 
platinum or platinum, and other metal as a method of applying a catalyst is produced, The suitable 
organic solvent was made to distribute the carbon powder which supported this catalyst, a proper 
quantity of electrolytic solutions (for example, Aldrich Chemical, Nafion Solution) were added and 
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pasted, and the method of screen-stenciling on the electrolyte membrane 31 was taken. Or the 
composition which carries out film shaping of the paste containing the carbon powder which supported 
the above-mentioned catalyst, produces a sheet, and presses this sheet on the electrolyte membrane 31 is 
also preferred. 

[0041]Both the anode 32 and the cathode 33 are formed by the carbon crossing woven with the thread 
which consists of carbon fiber. In this example, although the anode 32 and the cathode 33 were formed 
by carbon crossing, the composition formed by the carbon paper or carbon felt which consists of carbon 
fiber is also preferred. 

[0042]The separator 30 is formed by the gas impenetrated conductive member, for example, the 
substantia-compacta carbon which compressed carbon and it presupposed gas un-penetrating. Drawing 2 
(A) and (B) is a top view showing signs that the separator 30 was seen from double-sided each. The 
separator 30 is provided with ten holes near [ the ] the circumference. That is, the pores 40, 41, and 42 
which are three holes which adjoin along with this neighborhood are formed near the one side of the 
separator 30, and the pores 43, 44, and 45 which similarly adjoin are formed near the neighborhood 
which counters around here. The pore 50 and the pore 51 which are two holes which adjoin along with 
this neighborhood are provided near [ which is different in the two above-mentioned sides ] the one side, 
and the pore 52 and the pore 53 which similarly adjoin are provided near the neighborhood which 
counters around here (refer to drawing 2) . The separator 30 is provided with the grooved rib formed in 
parallel with the both sides. 

[0043]The rib part 55 is the same with the pore 41, this and the pore 44 which counters are connected, in 
respect of one of the two of the separator 30, the pore 40, and this and the pore 43 which counters are 
connected here, and the rib part 57 is formed [ the rib part 56 is the same with the pore 42, this and the 
pore 45 which counters are connected, and ]. In respect of another side of the separator 30, the pore 50, 
and this and the pore 52 which counters are connected, the rib part 58 connects the pore 51, and this and 
the pore 53 which counters, and the rib part 59 is formed. Each of these rib parts are making a parallel 
grooved structure mutually, as described above. 

[0044] As shown in drawing L when the separator 30 is laminated with the electrolyte membrane 31, the 
anode 32, and the cathode 33, forms the single cell 20 and constitutes the stack structure 15 further, each 
rib part forms a gas passageway between adjoining gas diffusion electrodes. Namely, the rib parts 55-57 
which connect two pores countered of the pores 40-45, The rib parts 58 and 59 which connect two pores 
which form the oxidizing gas passage in a single cell between the surfaces of the adjoining cathode 33, 
and are countered of the pores 50-53 form the fuel gas flow route in a single cell between the surfaces of 
the adjoining anode 32. 

[0045] When the single cell 20 is laminated and the stack structure 15 is assembled, the pores 40, 44, and 
42 with which each separator 30 is provided form the oxidizing gas supply manifolds 60, 61, and 62 
which penetrate stack structure 1 5 inside to the laminating direction, respectively. Similarly the pores 
43, 41, and 45 form the oxidizing gas exhaust manifolds 63, 64, and 65 which penetrate stack structure 
15 inside to the laminating direction, respectively. The pores 52 and 51 form the fuel gas supply 
manifolds 66 and 67 which similarly penetrate stack structure to the laminating direction, respectively, 
and the pores 50 and 53 form the fuel gas exhaust manifolds 68 and 69, respectively (refer to drawing 
2). It explains later that the gas within these gas passagewaies formed in the stack structure 15 flows in 
detail (see drawing 6 and drawing 7 which are mentioned later). 

[0046] When assembling the stack structure 15 provided with each member explained above, it piles up 
one by one in order of the separator 30, the anode 32, the electrolyte membrane 31, the cathode 33, and 
the separator 30, and while laminated a predetermined number of single cells 20, and the return plate 70 
is arranged at the end. The stack structure 15 which arranges the collecting electrode plates 36 and 37, 
the electric insulating plates 38 and 39, and the end plates 80 and 85 one by one to the both ends, and is 
shown in drawing 3 is completed. 

[0047]The return plate 70 is formed with substantia-compacta carbon like the separator 30. Drawing 4 is 
an explanatory view showing the shape of the return plate 70. Drawing 4 (A) expresses plane 
appearance and drawing 4 (B) expresses the situation of the (B)-(B) section in drawing 4 (A). As shown 
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in drawing 4 . the return plate 70, It has the crevices 71, 72, and 74 and the pores 75, 76, 77, and 78 near 
[ the ] the periphery, and when the stack structure 15 is constituted, the return plate 70 is allocated so 
that the adjoining separator 30 and the field which has the crevices 71, 72, and 74 may touch. Although 
the situation of the section of the crevice 71 was shown in drawing 4 (B\ other crevices 72 and 74 have 
the same structure, and each of these is the hollow structures which dug the return plate 70 surface and 
were established, the hole in which the pores 75-78 penetrate the return plate 70 — it is structure. 
[0048] When the crevice 71 with which the return plate 70 is provided constitutes the stack structure 15, 
it laps with the pore 43 and the pore 44 which the adjoining separator 30 has, and makes the end of the 
oxidizing gas exhaust manifold 63 mentioned already, and the end of the oxidizing gas supply manifold 
61 open for free passage here. When the crevice 72 constitutes the stack structure 15, it laps with the 
pore 41 and the pore 42 which the adjoining separator 30 has, and makes the end of the oxidizing gas 
exhaust manifold 64 mentioned already, and the end of the oxidizing gas supply manifold 62 open for 
free passage. When the crevice 74 constitutes the stack structure 15, it laps with the pore 50 and the pore 
51 which the adjoining separator 30 has, and makes the end of the fuel gas exhaust manifold 68 
mentioned already, and the end of the fuel gas supply manifold 67 open for free passage similarly. 
[0049]It laps with the pore 40 of the separator 30, and the opening of the end of the oxidizing gas supply 
manifold 60 is carried out, the pore 76 laps with the pore 45 of the separator 30, and the pore 75 carries 
out the opening of the end of the oxidizing gas exhaust manifold 65. It laps with the pore 52 of the 
separator 30, and the opening of the end of the fuel gas supply manifold 66 is carried out, the pore 78 
laps with the pore 53 of the separator 30, and the pore 77 carries out the opening of the end of the fuel 
gas exhaust manifold 69. the oxidizing gas supply manifolds 60-62, the oxidizing gas exhaust manifolds 
63-65, the fuel gas supply manifolds 66 and 67, and the fuel gas exhaust manifolds 68 and 69 — each 
other end is blockaded by the collecting electrode plate 37. 

[0050]the collecting electrode plates 36 and 37 — gas, such as substantia-compacta carbon and a copper 
plate, — it is formed of a conductive member [ **** / un-], the electric insulating plates 38 and 39 are 
formed of insulation members, such as rubber and resin, and the end plates 80 and 85 are formed with 
metal, such as steel provided with rigidity. The output terminals 36A and 37A are formed in the 
collecting electrode plates 36 and 37, respectively, and an output of the electromotive force produced 
with the fuel cell constituted by the stack structure 15 is possible, four holes which lap with these pores 
75-78 and whose formation of a gas passageway is attained at the pores 75-78 with which the return 
plate 70 is provided, and a corresponding position when the stack structure 15 is constituted in the 
collecting electrode plate 36, the electric insulating plate 38, and the end plate 80 — structure is 
established, respectively. For example, corresponding to each of the pores 75-78, the pores 81-84 are 
formed in the end plate 80 (refer to drawing 3) . 

[0051] when operating the fuel cell which consists of the stack structure 15, the pore 83 with which the 
end plate 80 is provided, and the fuel gas feed unit which is not illustrated are connected — hydrogen — 
rich fuel gas is supplied to the inside of a fuel cell. Similarly, when operating a fuel cell, the pore 81 and 
the oxidizing gas feed unit which is not illustrated are connected, and the oxidizing gas (air) containing 
oxygen is supplied to the inside of a fuel cell. Here, a fuel gas feed unit and an oxidizing gas feed unit 
are devices which perform humidification and application of pressure of the specified quantity to each 
gas, and are supplied to a fuel cell. When operating a fuel cell, the pore 84 and the fuel gas exhaust 
which is not illustrated are connected, and the pore 82 and the oxidizing gas exhaust which is not 
illustrated are connected. 

[0052] Although the built-up sequence of each member when the stack structure 15 is constituted is as 
having mentioned already, in the field which touches the separator 30, a predetermined sealing member 
is provided in the periphery of the electrolyte membrane 31. This sealing member prevents fuel gas and 
oxidizing gas beginning to leak from each inside of a single cell, and it plays the role which prevents 
fuel gas and oxidizing gas from being mixed in the stack structure 15. 
[0053]The stack structure 15 which consists of each member explained above is held where 
predetermined thrust is applied to the laminating direction, and a fuel cell completes it. About the 
composition which presses the stack structure 15, since it was not concerned, the graphic display was 
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abbreviated to the important section of this invention. In order to hold pressing the stack structure 15, It 
is good also as composition which binds the stack structure 15 tight using a bolt and a nut, or the stack 
member housing of predetermined shape is prepared, It is good also as composition which bends the 
both ends of stack member housing after storing the stack structure 1 5 inside this stack member housing, 
and makes thrust act on the stack structure 15. 

[0054]In the above-mentioned explanation, although it presupposed that the separator 30 and the return 
plate 70 are formed with the substantia-compacta carbon which compressed carbon and it presupposed 
gas un-penetrating, they are good also as forming according to different construction material. For 
example, it is good also as forming with baking body carbon or forming by a metallic member. When 
forming by a metallic member, it is desirable to choose the metal which has sufficient corrosion 
resistance. Or it is good also as covering the surface of a metallic member with the construction material 
which has sufficient corrosion resistance. 

[0055] Although drawing 2 did not indicate, The separator 30 of this example is provided also with the 
pore for forming the cooling water manifold which cooling water other than the pores 40-45 for forming 
the gas manifold which oxidizing gas passes, and the pores 50-53 for forming the gas manifold which 
fuel gas passes passes. Although the chemical energy in the fuel supplied to a fuel cell is changed into 
electrical energy in the electrochemical reaction which advances with a fuel cell, conversion to electrical 
energy from chemical energy is not necessarily performed thoroughly, and the remaining energies that 
were not changed into electrical energy are released as heat. Thus, in order to continue generation of 
heat with power generation and to carry out the operating temperature of a fuel cell desirable within the 
limits, the fuel cell usually provided the channel of cooling water in the fuel cell, and has removed 
excessive heat by passing cooling water in a fuel cell. 

[0056] When members, such as a separator mentioned already, are laminated and the stack structure 15 is 
constituted, this pore with which the separator 30 is provided forms the cooling water manifold which 
penetrates the inside of the stack structure 15 and carries out the feeding and discarding of the cooling 
water to the circulating-water-flow way between single cells mentioned later. In the stack structure 15 
which constitutes such a fuel cell, it has a cooling channel separator which forms in the surface the 
rugged structure which forms the channel of cooling water instead of the usual separator 30 for every 
single cell of the laminated predetermined number (not shown). The rugged structure formed on this 
cooling channel separator forms the circulating-water-flow way between single cells between a cooling 
channel separator and the member which adjoins this. This circulating-water-flow way in a stack 
arranged for every single cell of a predetermined number received the feeding and discarding of cooling 
water from the cooling water manifold which consists of the above-mentioned pore, and has removed 
the excessive heat produced with power generation with this cooling water out of the fuel cell. 
[0057]Next, it explains that the fuel gas in the fuel cell provided with the above composition and 
oxidizing gas flow. First, oxidizing gas is explained. The explanatory view and drawing 7 to which 
drawing 6 expresses the flow of the oxidizing gas within the stack structure 1 5 in three dimensions are 
the explanatory view which similarly expressed the flow of oxidizing gas superficially. As mentioned 
already, the oxidizing gas feed unit formed in the fuel cell exterior, The oxidizing gas (application-of- 
pressure air) which is connected to the pore 81 provided in the end plate 80, and is supplied from an 
oxidizing gas feed unit, It is introduced in the oxidizing gas supply manifold 60 via the pore provided in 
the position to which the electric insulating plate 38 and the collecting electrode plate 36 correspond, 
and the pore 75 provided in the return plate 70. The oxidizing gas which passes through the inside of the 
oxidizing gas supply manifold 60 is drawn in each single cell 20 in the gas passageway (oxidizing gas 
passage in a single cell) formed between the cathodes 33 which adjoin the rib part 55 in each separator 
30. Although electrochemical reaction is presented with the oxidizing gas led to the oxidizing gas 
passage in these single cells in each single cell, the remaining oxidizing gas that did not participate in a 
reaction is discharged by the oxidizing gas exhaust manifold 63 formed of the pore 43 provided in the 
separator 30. In the oxidizing gas exhaust manifold 63, in the oxidizing gas supply manifold 60, while 
oxidizing gas passes for reverse, the oxidizing gas discharged from the oxidizing gas passage in a single 
cell formed in each single cell is joined. 
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[0058]If such oxidizing gas reaches the return plate 70 of stack structure 15 end, it will be further drawn 
by the crevice 71 in the oxidizing gas supply manifold 61. The oxidizing gas drawn in the oxidizing gas 
supply manifold 61 , It is distributed to each oxidizing gas passage in a single cell formed between the 
cathodes 33 which adjoin the rib part 56 in each separator 30, and electrochemical reaction is presented, 
passing through the oxidizing gas passage in this single cell, passing through the inside of this oxidizing 
gas supply manifold 61. Thus, the oxidizing gas which passed through the oxidizing gas passage in a 
single cell is discharged by the oxidizing gas exhaust manifold 64, in the oxidizing gas supply manifold 
61, joins flowing for reverse and reaches the return plate 70 again. 

[0059]In the return plate 70, oxidizing gas is led to the crevice 72 and introduced into the oxidizing gas 
supply manifold 62. In the oxidizing gas supply manifold 62, similarly oxidizing gas, It is distributed to 
each oxidizing gas passage in a single cell formed between the cathodes 33 which adjoin the rib part 57 
in each separator 30, and electrochemical reaction is presented, passing through the oxidizing gas 
passage in this single cell, passing through the inside of this oxidizing gas supply manifold 62. Thus, the 
oxidizing gas which passed through the oxidizing gas passage in a single cell is discharged by the 
oxidizing gas exhaust manifold 65, joins, in the oxidizing gas supply manifold 62, flows for reverse and 
reaches the return plate 70 again. The oxidizing gas which reached the return plate 70 is discharged by 
the oxidizing gas exhaust linked to this pore 82 via the pore 76 of the return plate 70, the pore provided 
in the position to which the collecting electrode plate 36 and the electric insulating plate 38 correspond, 
and the pore 82 provided in the end plate 80. 

[0060] As mentioned above, although it explained that the oxidizing gas within the stack structure 15 
flowed, the same may be said of the fuel gas within the stack structure 15 flowing. Drawing 8 is the 
explanatory view which expressed superficially the flow of the fuel gas within the stack structure 15. As 
mentioned already, the fuel gas feed unit formed in the fuel cell exterior, The fuel gas which is 
connected to the pore 83 provided in the end plate 80, and is supplied from a fuel gas feed unit is 
introduced in the fuel gas supply manifold 66 via the pore provided in the position to which the electric 
insulating plate 38 and the collecting electrode plate 36 correspond, and the pore 77 provided in the 
return plate 70. The fuel gas which passes through the inside of the fuel gas supply manifold 66 is drawn 
in each single cell 20 in the gas passageway (fuel gas flow route in a single cell) formed between the 
anodes 32 which adjoin the rib part 58 in each separator 30. Although electrochemical reaction is 
presented with the fiiel gas led to the fuel gas flow route in these single cells in each single cell, the 
remaining fuel gas that did not participate in a reaction is discharged by the fuel gas exhaust manifold 68 
via the pore 50 provided in the separator 30. In the fuel gas exhaust manifold 68, in the fuel gas supply 
manifold 66, while fuel gas passes for reverse, the fuel gas discharged from the fuel gas flow route in a 
single cell formed in each single cell is joined. 

[0061]If such fuel gas reaches the return plate 70 of stack structure 15 end, it will be further drawn by 
the crevice 74 in the fuel gas supply manifold 67. The fuel gas drawn in the fuel gas supply manifold 67, 
It is distributed to each fuel gas flow route in a single cell formed between the anodes 32 which adjoin 
the rib part 59 in each separator 30, and electrochemical reaction is presented, passing the fuel gas flow 
route in this single cell, passing through the inside of this fuel gas supply manifold 67. Thus, the fuel gas 
which passed the fuel gas flow route in a single cell is discharged by the fuel gas exhaust manifold 69, in 
the fuel gas supply manifold 67, joins flowing for reverse and reaches the return plate 70 again. The fuel 
gas which reached the return plate 70 is discharged by the fuel gas exhaust linked to this pore 84 via the 
pore 78 of the return plate 70, the pore provided in the position to which the collecting electrode plate 36 
and the electric insulating plate 38 correspond, and the pore 84 provided in the end plate 80. 
[0062]In [ according to the fuel cell of this example constituted as mentioned above ] the surface of each 
separator 30, Since the field in which the channel of oxidizing gas and fuel gas is formed was divided 
into 3 and 2, respectively and the gas supply manifold and the gas exhaust manifold are independently 
provided corresponding to each of the divided field, Even if the gas mass flow supplied to the whole fuel 
cell is the same, compared with the conventional composition which does not divide the field in which a 
channel is formed, the gas mass flow per [ in the gas passageway in a single cell*] unit sectional area is 
increased, and a gas flow rate can be raised. For example, when the rib parts 55, 56, and 57 have divided 
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into three equally the field which can form the oxidizing gas passage in a single cell in the separator 30, 
respectively. Even if the gross area which forms the rib part in the separator surface is the same as the 
flow of the oxidizing gas supplied to a fuel cell from an oxidizing gas feed unit, compared with the case 
where the separator 130 shown in drawing 32 is used, the flow of the oxidizing gas which passes 
through the inside of the oxidizing gas passage in a single cell increases 3 times. 
[0063]Therefore, by dividing the field in which a gas passageway is formed, within a gas passageway, 
gas is stirred well and will be in the state where it is spread. By this, the catalyst and electrode active 
material with which the electrode was equipped contact easily, the electrode active material in gas can 
be carried out that it is easy to be used by electrochemical reaction, and the capacity factor of gas can be 
raised. If the capacity factor of gas improves, even if it reduces conventionally the total amount of the 
gas supplied to a fuel cell from a fuel gas feed unit or an oxidizing gas feed unit, it will become possible 
to fully advance electrochemical reaction. Therefore, about fuel gas, the effect that the amount of 
consumption of fuel can be stopped is acquired. It is effective when using especially the reformed gas 
which obtained hydrocarbon by reforming it with a steam reforming process etc. a^fuel gas. That is, into 
reformed gas, since many ingredients which do not contribute to any electrochemical reaction other than 
hydrogen are contained, in order to fully advance electrochemical reaction, compared with the case 
where hydrogen gas is used as fuel gas, it is necessary to supply the reformed gas containing more 
hydrogen as fuel gas. By raising the capacity factor of gas by composition of this example, the amount 
of reformed gas supplied to a fuel cell can be stopped, and the effect which reduces the amount of 
consumption of fuel can be acquired more notably. 

[0064]By becoming possible to stop the total amount of the gas supplied to a fuel cell, about oxidizing 
gas. The amount of energy consumed in order to pressurize this oxidizing gas, when supplying oxidizing 
gas to a fuel cell is stopped, and the effect that the energy efficiency of the whole system provided with 
a fuel cell can be maintained in the high state is acquired. Are the composition to which the gas mass 
flow which passes the gas passageway in a single cell is made to increase here, and the shape of the gas 
passageway formed in the separator surface with the composition which is made into picture-drawn- 
without-lifting-the-brush-from-the-paper structure and which was mentioned already. Since it is 
necessary to bend the shape of the gas passageway in a single cell, although the total amount of the gas 
which the pressure loss at the time of gas passing through the inside of this gas passageway is large, and 
supplies to a fuel cell does not increase, the inconvenience that the amount of energy consumed in order 
to pressurize the gas supplied to a fuel cell increases is produced. In the composition of this example, 
since it is not necessary to bend the gas passageway in a single cell, the problem of such a pressure loss 
does not become large. 

[0065]The effect that the wastewater nature in a fuel cell can be raised is acquired by making quick the 
rate of flow of the gas which passes through the inside of a gas passageway. Here, the problem of the 
produced water in a fuel cell is explained. When a fuel cell advances electrochemical reaction in 
response to supply with the fuel gas containing hydrogen, and the oxidizing gas containing oxygen, 
produced water arises. The formula which expresses below the electrochemical reaction which advances 
with a fuel cell is shown. 
[0066] 

H 2 ->2H + +2e--(l) 

(1/2) 0 2 +2H + +2e " -> H 2 0 - (2) 
H 2 +(l/2) 0 2 -> H 2 0 - (3) 

[0067](1) The reaction which expresses the reaction for which (2) types advance the reaction for which a 
formula advances by the anode side by the cathode side, and is expressed to (3) types as a whole 
advances. (2) As shown in the formula, in the cathode side, produced water arises with advance of 
electrochemical reaction, but this produced water is usually evaporated in oxidizing gas, and is 
discharged with oxidizing gas. At this time, when there are many generated amounts of produced water, 
produced water may stagnate into a gas diffusion electrode, without the ability to fully evaporate in 
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oxidizing gas, and may produce the inconvenience of barring diffusion of gas [ / near the catalyst on an 
electrolyte membrane ]. In a fuel cell provided with the separator 30 of this example. Since the produced 
water produced in the cathode side since the rate of flow of the oxidizing gas which passes the gas 
passageway in a single cell became quick as described above is evaporated efficiently and discharged in 
oxidizing gas, it can be prevented from produced water stagnating inside a fuel cell and barring diffusion 
of gas. 

[0068]The effect that the humidifying amount to the oxidizing gas supplied to a fuel cell can be reduced 
is also acquired by the ability to reduce the total amount of the gas supplied to a fuel cell. As described 
above, produced water arises in the cathode side, but a part of moisture which electrolyte membranes 
including this produced water hold is evaporated in oxidizing gas, and it is discharged out of a fuel cell. 
In order to fully advance electrochemical reaction in a fuel cell, usually supply the oxidizing gas which 
contains much oxygen rather than the amount of oxygen needed for a theoretical target to a fuel cell, but. 
Since the moisture content carried out from the inside of a fuel cell by oxidizing gas increased so that 
the amount of oxidizing gas supplied to a fuel cell increases, conventionally, the oxidizing gas supplied 
to a fuel cell was humidified beforehand, and desiccation of the electrolyte membrane had been 
prevented. In a fuel cell provided with the separator 30 of this example, since the total amount of the gas 
supplied to a fuel cell can be reduced, the moisture content carried out out of a fuel cell by oxidizing gas 
can be lessened more, and the effect that the humidifying amount of the oxidizing gas supplied to a fuel 
cell can be reduced is done so. By the ability to reduce a humidifying amount, the energies which 
humidification takes are reducible. Although the moisture content taken from an electrolyte membrane 
by oxidizing gas changes by the operating temperature of a fuel cell, a pressure, the rate of flow of 
oxidizing gas, etc., If damp or wet condition with a sufficient electrolyte membrane is maintainable even 
if it does not perform humidification to a fuel cell, it is possible to make unnecessary composition which 
humidifies oxidizing gas. In the anode side, to use hydrogen gas as fuel gas, before supplying a fuel cell, 
it is necessary to humidify this fuel gas, in order for the proton produced at the reaction of (1) type to 
move in the state where it hydrated with the water molecule in the inside of an electrolyte membrane 
but, and. The humidifying amount to fuel gas can also be lessened by stopping the fuel gas amount 
supplied to a fuel cell. 

[0069]Here, the effect of becoming possible to set up the operating temperature of a fuel cell more 
highly is also acquired by reducing the total amount of the gas supplied to a fuel cell, and being able to 
reduce the moisture content taken from an electrolyte membrane by such gas. That is, when the moisture 
content which the gas volume supplied to a fuel cell becomes less, and is taken from an electrolyte 
membrane becomes less, it becomes possible also under an elevated temperature with higher maximum 
vapor tension to operate a fuel cell, without an electrolyte membrane getting dry too much. By setting up 
the operating temperature of a fuel cell more highly, electrochemical reaction can be activated more. 
When using the reformed gas especially mentioned already by setting up the operating temperature of a 
fuel cell more highly as fuel gas, it can stop that the catalyst on an electrolyte membrane receives 
poisoning with the carbon monoxide in reformed gas, and battery capacity can be raised more, carrying 
out steam reforming of the hydrocarbon — hydrogen — when generating rich reformed gas, there is a 
possibility that a small amount of carbon monoxide may be generated, and such carbon monoxide sticks 
to the catalyst on an electrolyte membrane, and reduces catalyst performance. It is dependent on 
temperature and the grade of poisoning by carbon monoxide can suppress the grade of poisoning by 
setting up the operating temperature of a fuel cell more highly. 

[0070]In a fuel cell provided with the separator 30 of this example. It corresponds to each of the field 
which the field (field in which the gas passageway in a single cell is formed) to which oxidizing gas or 
fuel gas is supplied is divided in the arbitrary single cells 20, and was divided, Since the gas supply 
manifold and the gas exhaust manifold are provided independently, Also when produced water stagnates 
in the terminal area of a specific manifold and the specific channel in a single cell, supply of the gas to 
this single cell is not severed thoroughly, and the effect thatrthere is no possibility that generation 
efficiency may fall by the whole single cell is acquired. As mentioned above, when electrochemical 
reaction advances with a fuel cell, produced water arises in the cathode side, and the produced produced 
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water is evaporated and discharged in oxidizing gas, but. Inside a fuel cell, in the field where a 
temperature distribution state is comparatively low, the water vapor content which exceeds the water 
vapor content corresponding to maximum vapor tension will exist, and condensation of produced water 
may break out. If this water of condensation stagnates in the terminal area of a manifold and the channel 
in a single cell when condensation of such produced water breaks out, supply of the gas to the gas 
passageway in this single cell will be intercepted. If the above-mentioned terminal area is blockaded 
with produced water when the number of the manifolds which supply gas to the gas passageway in a 
single cell formed on a separator like the separator 130 shown in drawing 32 is one, supply of the gas to 
the single cell corresponding to this terminal area will stop thoroughly. In a fuel cell provided with the 
separator 30 of this example. Every three manifolds which supply oxidizing gas to the gas passageway 
in a single cell formed on a separator are formed independently, A possibility that these three terminal 
areas will be blockaded simultaneously is very low, and it can be prevented from supply of the oxidizing 
gas to either of the single cells which constitute stack structure originating in produced water, and 
stopping thoroughly. 

[0071]The gas volume supplied to each single cell 20 which constitutes the stack structure 15 does so 
the effect of being equalized more with the whole fuel cell, by dividing the field in which the gas 
passageway in a single cell is formed. Usually, the quantity of the gas distributed to the gas passageway 
in each single cell from a gas supply manifold shows dispersion for every single cell. By the gas 
passageway in a single cell in each single cell, distribution of a gas mass flow shows dispersion. 
Namely, in the fuel cell constituted using the separator 130 as shown in drawing 32 . A gas mass flow 
does not serve as homogeneity by the whole gas passageway in a single cell which the rib part 155 
forms, but a field with few gas mass flows is especially formed in the both ends (near the end of the 
right and left of the rib part 155 shown in drawing 32 ) of the rib part 155. Thus, within the gas 
passageway in a single cell, Or since the flow of gas shows dispersion for every gas passageway in a 
single cell, so that electrochemical reaction may fully advance also in the field corresponding to a 
channel with few gas mass flows usually, The gas volume supplied to the whole fuel cell was set as 
sufficient quantity, and the gas volume supplied to the gas passageway in each single cell was fully 
secured. 

[0072]Since the field in which the gas passageway in a single cell is formed is divided within each 
single cell in the fuel cell of this example, Although dispersion in the flow of gas arises in each divided 
field (inside of the gas passageway in a single cell which each of two or more rib parts with which the 
separator 30 is provided on the same side forms), in the whole gas passageway in a single cell formed on 
the predetermined field, influence of dispersion in a gas mass flow can be made smaller. Namely, 
dispersion of the gas mass flow in each divided field, As opposed to each field which produced 
independently and was divided, respectively, Since gas is supplied independently, respectively, in each 
divided fields of all, a possibility that the flow of gas will decrease compared with other gas 
passagewaies in a single cell is low, and its a possibility that a gas mass flow may decrease extremely in 
the gas passageway in a single cell in a specific single cell decreases. There is a possibility that a field 
with few above-mentioned gas mass flows may become large far compared with the composition which 
divides the composition which passes gas at once to a large field like the gas passageway in a single cell 
which the separator 130 shown in drawing 32 forms, depends, and supplies gas to a narrow field 
separately. Therefore, in the gas passageway in each single cell, the field whose gas mass flow decreases 
can be made smaller by dividing the gas passageway in a single cell like this example. Thus, in order to 
fully advance electrochemical reaction in the field whose gas mass flow decreases with dispersion in a 
gas mass flow since dispersion in the flow of the gas which passes the gas passageway in a single cell 
can be made small and a gas mass flow can fully be secured, It becomes unnecessary to supply 
superfluous gas to a fuel cell, and the amount of consumption of gas is stopped, and it becomes possible 
to reduce the amount of energy consumed in order to supply gas to a fuel cell. 

[0073]Although the concentration of the electrode active material contained by using an electrode active 
material for electrochemical reaction in the process in which the inside of a fuel cell is passed will fall 
gradually, the gas supplied to the fuel cell, In the fuel cell of this example, the gas passageway provided 
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with the divided gas passageway in a single cell is connected one by one, and gas with low electrode 
active material concentration is not supplied only to a specific single cell. Instead of dividing the field 
which forms the gas passageway in a single cell like this example, divide into plurality the stack 
structure which constitutes a fuel cell, and also as composition which connects the divided stack 
structure in series, Although the gas volume which passes the gas passageway in a single cell can be 
increased on the conditions that the gas volume supplied to a fuel cell is certain, there is a divided 
possibility that a difference may arise in generation efficiency for every single cell, in this case. Namely, 
if two stack structures which laminated 50 single cells are connected in series instead of laminating 100 
single cells and forming stack structure, Instead of being divided into 100, the gas of the specified 
quantity supplied to the fuel cell will be divided into 50, will be supplied to each gas passageway in a 
single cell, and can acquire the effect of increasing a gas mass flow and raising the rate of gas 
utilization. However, since the electrode active material concentration in the gas supplied compared with 
the upstream becomes low and the whole gas volume of stack structure of the downstream also 
decreases, the stack structure of the downstream has a possibility that dispersion in performances, like 
voltage becomes low compared with the upstream may arise. Even if dispersion in the performance of 
the stack structure of such the upstream and the stack structure of the downstream increases the number 
of single cells with which the stack structure of the upstream is provided compared with the 
downstream, it is difficult to cancel. There is no possibility that battery capacity may fall selectively and 
may differ in the fuel cell of this example since gas with low electrode active material concentration is 
not supplied or a gas mass flow does not decrease in a specific single cell. 

[0074]In each single cell, the field in which the gas passageway in a single cell is formed is divided into 
plurality, and the example which actually checked the effect acquired by the composition of the fuel cell 
of this example of providing independently the gas manifold which supplies gas to each field is shown 
below. Drawing 9 is an explanatory view showing the situation of dispersion in the voltage in each 
single cell which constitutes a fuel cell when output current density from a fuel cell is fixed. Drawing 9 
(A) expresses dispersion in the voltage in the fuel cell constituted using the separator 30 of this example, 
and drawing 9 (B) expresses dispersion in the voltage in the fuel cell constituted using the separator 130 
shown in drawing 32 . The left-hand side (entrance side) in a figure is a connection side with a gas 
supply device, and has indicated the voltage in each single cell one by one according to the laminating 
direction of a single cell toward right-hand side. 

[0075] As shown in drawing 9 , according to the fuel cell using the separator 30 of this example, in the 
whole fuel cell, the voltage stable in each single cell can be obtained. On the other hand, the output 
voltage value of each single cell differed in the fuel cell using the separator 130 greatly. In drawing 9 , 
drawing 9 (A) expresses the result of having operated the fuel cell at 75 **, and drawing 9 ( B) expresses 
the result of having operated the fuel cell at 67 **. Thus, in the fuel cell using the separator 30 of this 
example, even if it makes the operating temperature higher, the inconvenience that an electrolyte 
membrane will dry and battery capacity will fall is not produced. 

[0076] Drawing 10 sets constant the output current density from a fuel cell, and expresses temporally the 
situation of the output voltage in each single cell which constitutes a fuel cell when changing gradually 
the amount of oxidizing gas (application-of-pressure air) supplied to a fuel cell. Drawing 10 (A) 
expresses the situation of the change of potential in the fuel cell constituted using the separator 30 of this 
example, and drawing 10 (B) expresses the situation of the change of potential in the fuel cell 
constituted using the separator 130 shown in drawing 32 . The amount of oxidizing gas supplied to a fuel 
cell was expressed with what time [ of the amount of oxygen needed for a theoretical target based on the 
output current density from a fuel cell ] oxygen the air containing was supplied. The air which contains 
twice as many oxygen as the amount of oxygen needed for a theoretical target at the time of a 
measurement start is supplied (in drawing 10. it expressed S:2), If it is made to decrease by 1.5 times of 
the amount of oxygen for which the amount of oxygen in the oxidizing gas supplied to a fuel cell is 
needed on a theoretical target after predetermined time progress (it expressed S: 1.5 in drawing 10) and 
further predetermined time passes, It was made to decrease by 1.25 times of the amount of oxygen for 
which the amount of oxygen in the oxidizing gas supplied to a fuel cell is needed at a theoretical target. 
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[0077] As shown in drawing 10 (A), in the fuel cell constituted using the separator 30 of this example. 
Even if it made it decrease from the twice of the quantity for which the amount of oxygen in the 
oxidizing gas supplied to a fuel cell is needed at a theoretical target to [ 1 .25 times ], the output voltage 
value from each single cell which constitutes a fuel cell was able to be maintained at the state where it 
was stabilized. On the other hand, in the fuel cell constituted using the separator 130 shown in drawing 
32. Even if the amount of oxygen in the oxidizing gas supplied to a fuel cell is twice the quantity needed 
for a theoretical target, The output voltage of each single cell which constitutes a fuel cell varied greatly, 
and when it was made to decrease by 1 .5 times of the amount of oxygen for which the amount of oxygen 
in the oxidizing gas supplied to a fuel cell is needed at a theoretical target, it originated in dryness of an 
electrolyte membrane, voltage plunged, and it was not able to continue power generation. 
[0078]Thus, it was shown by by constituting a fuel cell using the separator 30 of this example that the 
amount of oxygen of oxidizing gas in the oxidizing gas supplied to a fuel cell, i.e., the amount supplied 
to a fuel cell, can be reduced substantially. In the fuel cell provided with the composition 130 of the fuel 
cell known conventionally, i.e., the separator of drawing 32 . here. In order to maintain the output voltage 
fully stable in each single cell which constitutes a fuel cell, it needed to carry out by 4 to 5 times the 
amount of oxygen for which the amount of oxygen in the oxidizing gas supplied to a fuel cell is needed 
at a theoretical target. Drawing 10 (A) expresses the result of having operated the fuel cell provided with 
the separator 30 at 75 **, and drawing 10 (B) expresses the result of having operated the fuel cell 
provided with the separator 130 at 67 **. Thus, in the fuel cell using the separator 30 of this example, an 
operating temperature is set up more highly, and even if it lessens more the amount of oxygen in the 
oxidizing gas supplied to a fuel cell, i.e., the flow of oxidizing gas to supply, it becomes possible to be 
stabilized and to maintain the output voltage from each single cell. 

[0079]Although the field in which the oxidizing gas passage in a single cell is formed was divided into 
three in the arbitrary single cells 20 and it presupposed that the field in which the fuel gas flow route in a 
single cell is formed is divided into two in the separator 30 mentioned above, it is good also as dividing 
into a number different, respectively. By dividing into plurality the field in which the gas passageway in 
a single cell is formed, and forming independently the manifold which carries out the feeding and 
discarding of the gas to each divided field, The rate of flow of the gas which passes the gas passageway 
in a single cell can be sped up, and the effect which made it easy to reach the catalyst on an electrolyte 
membrane for, and described above the electrode active material in gas can be acquired. Here, the rate of 
flow of the gas which passes through the channel in a single cell becomes quick so that the number 
which divides the field in which the channel in a single cell is formed is increased, but the pressure loss 
at the time of gas passing through a channel will increase by increasing the number of partitions. When 
the pressure loss at the time of gas passing through a channel becomes large, in order to secure the gas 
volume supplied to a fuel cell to the specified quantity, it is necessary to increase the amount of energy 
consumed in order to pressurize the gas supplied to a fuel cell. Therefore, it is desirable to set up the 
above-mentioned number of partitions so that the whole energy efficiency may not fall in consideration 
of the size of the effect by increasing the number which divides the field in which the channel in a single 
cell is formed, and the increment of the amount of energy consumed in order to pressurize the gas 
supplied to a fuel cell. Although we decided to divide into two or three equally the field in which the 
channel in a single cell is formed in the separator 30 shown in drawing 1 and drawing 2 , you may divide 
so that it may become an area different, respectively. 

[0080]In the separator 30 mentioned above, although the rib parts 55-59 were formed in the groove 
formed in parallel, they can also be made into different shape. As the example, the composition of one 
surface of the separator 30A which is a modification of the separator 30 is shown in drawing 5 . Here, 
except the shape of the structure corresponding to the rib parts 55-57, the separator 30A has the structure 
which is common in the separator 30, and gave the same number to a common structure. The uneven 
parts 55A, 56A, and 57A are formed in the separator 30A as a structure of connecting the pores which 
counter. These uneven parts 55A-57A have structure which has arranged the heights of a section 
quadrangle in all directions on the concave surface which connected the pore which counters and was 
formed. In addition, what is necessary is just to have the shape whose formation is attained between 
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adjoining gas diffusion layers in the gas passageway in a single cell which gas passes from a 
predetermined pore toward this and the pore which counters as rugged structure which connects the pore 
which counters, when stack structure is constituted. 

[0081]In the example mentioned already, as shown in drawing 6 t hru/or drawing 8 , the flow direction of 
the gas which passes an inside is reverse by the predetermined oxidation (fuel) gas supply manifold and 
the oxidation (fuel) gas exhaust manifold corresponding to this, but. The flow direction of the gas in 
these gas manifolds is good also as composition which becomes the same. Such composition is shown 
below. Drawing 1 1 u sing the separator 30 Each oxidation (fuel) gas supply manifold, It is an 
explanatory view which expresses superficially the situation of the flow of oxidizing gas when the flow 
of the gas which passes the inside of the oxidation (fuel) gas exhaust manifold corresponding to this 
constitutes the stack structure 1 15 which becomes the same. 

[0082]Since it has the composition which is common in the stack structure 15 of the 1st example except 
the return plate, the stack structure 1 1 5 gives the same number to a common member, and omits detailed 
explanation. In the stack structure 1 15, the return plate 90 is allocated by one end and the return plate 95 
is allocated by the end of another side. The top view showing signs that it saw from the field of the side 
which touches the laminated single cell about these return plates 90 and 95 is shown in drawing 12 . 
Drawing 12 (A) expresses the return plate 90, and drawing 12 (B) expresses the return plate 95. 
[0083]The oxidizing gas supplied from the oxidizing gas feed unit formed in the fuel cell exterior is 
introduced in the stack structure 1 15 via the pore 75 provided in the return plate 90. This oxidizing gas 
is distributed to each oxidizing gas passage in a single cell formed of the rib part 55 of the separator 30, 
passing through the inside of the oxidizing gas supply manifold 60 formed of the pore 40 of the 
separator 30. The oxidizing gas discharged from each oxidizing gas passage in a single cell joins by the 
oxidizing gas exhaust manifold 63 formed of the pore 43, flows in the same direction as the oxidizing 
gas supply manifold 60, and reaches the return plate 95. 

[0084]The crevice 171 which connects to the return plate 95 the end of the above-mentioned oxidizing 
gas exhaust manifold 63 and the end of the oxidizing gas supply manifold 61 formed of the pore 44 is 
formed, and oxidizing gas is introduced into the oxidizing gas supply manifold 61, This oxidizing gas is 
distributed to each oxidizing gas passage in a single cell formed of the rib part 56 of each separator 30, 
passing through the inside of the oxidizing gas supply manifold 61 toward the return plate 90 side. The 
oxidizing gas discharged from each oxidizing gas passage in a single cell joins by the oxidizing gas 
exhaust manifold 64 formed of the pore 41, flows in the same direction as the oxidizing gas supply 
manifold 6 1 , and reaches the return plate 90. 

[0085]The crevice 72 which connects to the return plate 90 the end of the above-mentioned oxidizing 
gas exhaust manifold 64 and the end of the oxidizing gas supply manifold 62 formed of the pore 42 is 
formed, and oxidizing gas is introduced into the oxidizing gas supply manifold 62. This oxidizing gas is 
distributed to each oxidizing gas passage in a single cell formed of the rib part 57 of each separator 30, 
passing through the inside of the oxidizing gas supply manifold 62 toward the return plate 95 side. The 
oxidizing gas discharged from each oxidizing gas passage in a single cell joins by the oxidizing gas 
exhaust manifold 65 formed of the pore 45, flows in the same direction as the oxidizing gas supply 
manifold 62, and reaches the return plate 95. In the return plate 95, the pore 176 linked to the external 
oxidizing gas exhaust is formed in the position corresponding to the pore 45 of the separator 30, and 
oxidizing gas is discharged via this pore 176. 

[0086]Thus, in an oxidizing gas supply manifold and the oxidizing gas exhaust manifold corresponding 
to this, even if it constitutes so that the flow direction of gas may become the same, the same effect as 
the 1st example can be acquired. Although the direction which flows into a lower part from the upper 
part, and the direction which flows upwards from a lower part considered the flow direction of oxidizing 
gas [ in / at the example mentioned already / the gas passageway in a single cell ] as the composition 
which interchanges by turns, its composition which always flows into a lower part from the upper part is 
also preferred. It is shown below by making such composition into the 2nd example. 
[0087]The fuel cell of the 2nd example is constituted using the separator 30 like the example mentioned 
already, and the return plate 170 is allocated by the end of stack structure. In this stack structure, the 
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direction of [ at the time of oxidizing gas passing ] turns into for reverse like the stack structure 15 of the 
1st example by the oxidizing gas supply manifold and the oxidizing gas exhaust manifold corresponding 
to this. Drawing 13 is an explanatory view showing the appearance of the return plate 170 seen from the 
field which touches the laminated single cell. Here, the same number was given to the member which is 
common in the return plate 70 of the 1st example. 

[0088]The fuel cell of the 2nd example receives supply of oxidizing gas from an oxidizing gas feed unit 
via the pore 75 of the return plate 170 like the 1st example. This oxidizing gas branches to each 
oxidizing gas passage in a single cell formed of the rib part 55 from the oxidizing gas supply manifold 
formed of the pore 40 of the separator 30, It joins by the oxidizing gas exhaust manifold formed of the 
pore 43 of the separator 30, and returns to the return plate 170. The crevice 271 which connects the pore 
43 and the pore 41 of the separator 30 is established in the return plate 170, and oxidizing gas is 
introduced into the oxidizing gas supply manifold formed of the pore 41 of the separator 30. 
[0089]This oxidizing gas branches to each oxidizing gas passage in a single cell formed of the rib part 

56, joins by the oxidizing gas exhaust manifold formed of the pore 44 of the separator 30, and returns 
from the oxidizing gas supply manifold formed of the pore 41 to the return plate 170. The crevice 272 
which connects the pore 44 and the pore 42 of the separator 30 is established in the return plate 170, and 
oxidizing gas is introduced into the oxidizing gas supply manifold formed of the pore 42 of the separator 

[0090]This oxidizing gas branches to each oxidizing gas passage in a single cell formed of the rib part 

57, joins by the oxidizing gas exhaust manifold formed of the pore 45 of the separator 30, and returns 
from the oxidizing gas supply manifold formed of the pore 42 to the return plate 170. The pore 76 is 
formed in the return plate 170 at the position corresponding to the pore 45, and oxidizing gas is 
discharged by the external oxidizing gas exhaust via this pore 76. 

[0091]Thus, the manifold formed of the pores 40, 41, and 42 formed in the upper part in the separator 30 
allocated by the inside in the fuel cell of the 2nd example, It is a manifold of the side which supplies 
oxidizing gas to the oxidizing gas passage in a single cell, and the manifold formed of the pores 43, 44, 
and 45 formed in the bottom is a near manifold with which oxidizing gas is discharged from the 
oxidizing gas passage in a single cell. Therefore, in the oxidizing gas passage in a single cell formed of 
the rib parts 55, 56, and 57, it always goes caudad from the upper part, and oxidizing gas flows. 
[0092]According to the fuel cell of the 2nd example constituted as mentioned above, since oxidizing gas 
always flows into a lower part from the upper part in the oxidizing gas passage in a single cell, the effect 
that the wastewater nature in the oxidizing gas passage in a single cell can be raised is done so. As 
mentioned already, when electrochemical reaction advances with a fuel cell, produced water arises very 
in a such side, the produced produced water is evaporated in oxidizing gas, and it is discharged outside, 
but such produced water may condense in the oxidizing gas passage in a single cell. When the 
condensed produced water accomplishes waterdrop and stagnates in a channel, there is a possibility of 
blockading the oxidizing gas passage in a single cell, and barring circulation of gas, but. By always 
carrying out caudad the flow direction of the gas in the oxidizing gas passage in a single cell from the 
upper part, the water of condensation becomes that it is easy to be discharged according to gravity, and it 
can prevent producing the inconvenience stagnated and described above in the channel. 
[0093]In the position of stack structure, for example, a return plate etc., it is good also as providing the 
drain port for discharging the condensed produced water outside. It can prevent discharging the 
produced water which was not discharged in the state where it evaporated in oxidizing gas by this out of 
a fuel cell, and barring the flow of oxidizing gas with the condensed produced water. 
[0094] Although the gas supply manifold and gas exhaust manifold which are formed of the pore with 
which a separator is provided were penetrated and formed from the one end to the other end along the 
laminating direction of stack structure in the example mentioned already, In such a manifold, it is good 
also as providing a blocking section on the way and changing the flow direction of the gas in the gas 
passageway in a single cell. Such composition is explained below as the 3rd example. 
[0095] Drawing 14 is an explanatory view which expresses superficially the flow of the oxidizing gas 
within the stack structure 315 which constitutes the fuel cell of the 3rd example. Since it has the stack 
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structure 1 15 mentioned already and the almost same structure, the stack structure 315 which constitutes 
the fuel cell of the 3rd example attaches the same number about a common member, and omits detailed 
explanation. Although the stack structure 315 of the 3rd example is constituted by laminating the 
separator 30 like the example mentioned already, unlike the example mentioned already, in the oxidizing 
gas supply manifold and the oxidizing gas exhaust manifold, the blocking section is provided in the 
middle. That is, in the predetermined separator 30 which constitutes the stack structure 315, the pore 
predetermined [ of the pores 40-45 ] is blockaded, and it has the composition that the flow of the gas 
which passes through the inside of a manifold by this is intercepted. 

[0096]As shown in drawing 14. the pores 40-45 with which the separator 30 is provided form the 
manifolds 360, 363, and 361,364,362,365 in the stack structure 315, respectively. As described above, in 
the predetermined separator 30 which constitutes the stack structure 315, the blocking section 96 is 
formed in the manifolds 360, 363, and 361,364,362,365 by blockading the predetermined pore, 
respectively. 

[0097]Since the manifold 360 is connected to the external oxidizing gas feed unit via the return plate 90, 
rather than the blocking section 96 in the return plate 90 side. The manifold 360 works as an oxidizing 
gas supply manifold, and the manifold 363 works as an oxidizing gas exhaust manifold. In the manifolds 
of the downstream and these manifolds, and the oxidizing gas passage in a single cell open for free 
passage, interception of the flow of the gas which passes through the inside of the manifold 360 by the 
blocking section 96 will change the flow direction of gas rather than this blocking section 96. Namely, 
the manifold 360 works as an oxidizing gas exhaust manifold, The flow direction of the gas in the 
oxidizing gas passage in a single cell which the manifold 363 works as an oxidizing gas supply 
manifold, and is formed of the rib part 55, It becomes the flow direction of the oxidizing gas in the 
oxidizing gas passage in a single cell (channel which the rib part 55 forms) formed in the single cell 
allocated in the upstream rather than the blocking section 96 for reverse. 

[0098]The blocking section 96 is formed also like the manifold 363, and the flow direction of gas 
changes in the manifolds of the downstream and these manifolds, and the oxidizing gas passage in a 
single cell open for free passage rather than the blocking section 96 provided in this manifold 363. 
Namely, the manifold 360 turns into an oxidizing gas supply manifold, The flow direction of the gas in 
the oxidizing gas passage in a single cell which the manifold 363 turns into an oxidizing gas exhaust 
manifold, and is formed of the rib part 55, It returns to the flow direction and the same direction of gas 
in the oxidizing gas passage in a single cell (channel which the rib part 55 forms) formed in the single 
cell allocated in the field contiguous to the return plate 90. 

[0099]The blocking section 96 provided in each of the manifold 361,364,362,365 works similarly. 
Namely, when the flow of the oxidizing gas which passes through the inside of the manifold which 
works as an oxidizing gas supply manifold is intercepted by the blocking section 96, rather than this 
blocking section 96 in the downstream. The flow direction of the oxidizing gas in the oxidizing gas 
passage in a single cell which an oxidizing gas supply manifold and an oxidizing gas exhaust manifold 
interchange, and a corresponding rib part forms serves as for reverse. 

[01 00] According to the fiiel cell of the 3rd example constituted as mentioned above, in addition to the 
effect to which the gas mass flow in a channel can be made to increase, the following effects can be 
done so by dividing the gas passageway in a single cell in the same field like the example mentioned 
already. That is, by providing a blocking section in the manifold which works as a gas supply manifold, 
the gas mass flow which passes each gas passageway in a single cell can be made to be able to increase 
further, and the capacity factor of gas can be raised. For example, when supplying oxidizing gas to the 
manifold which the pore 40 with which the separator 30 is provided forms, in this example. Although 
oxidizing gas is distributed to the oxidizing gas passage in a single cell (channel which the rib part 55 
forms) formed in each of the single cell allocated in before the position in which the blocking section 
was provided from the end to which oxidizing gas is supplied, In the fuel cell which does not provide a 
blocking section in a manifold, oxidizing gas will be distributed to the oxidizing gas passage in a single 
cell (channel which the rib part 55 forms) formed in each of all the single cells which constitute stack 
structure. Therefore, even if the gas volume supplied from the outside by providing a blocking section in 
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a manifold is constant, the gas volume which passes the gas passageway in a single cell can be increased 
farther, and the above-mentioned effect can be acquired. 

[0101]Although the flow of the gas which passes the gas passageway in a single cell also by connecting 
in series the stack structure which divided into plurality the stack structure which constitutes a fuel cell, 
and was divided can be made to increase as mentioned already, In the fuel cell of the 3rd example, by 
easy composition of providing a blocking section in a gas manifold (the predetermined pore is closed in 
the predetermined separator). In order to be able to make the flow of the gas which passes the gas 
passageway in a single cell increase and to make a gas mass flow increase, it is not necessary to 
complicate piping of gas. In such a fuel cell, the grade to which the gas volume which passes each gas 
passageway in a single cell is made to increase can be adjusted by adjusting the position and number of 
blocking sections which are formed in a gas manifold. Like this example, if a blocking section is 
provided in the middle of a manifold, the passage resistance in the gas passageway formed in stack 
structure will increase. Therefore, passage resistance can be freely set up by the whole stack structure by 
adjusting the position which provides the number of blocking sections, and a blocking section. Although 
the above-mentioned example showed the composition which provides a blocking section in the 
manifold which oxidizing gas passes, it is good also as providing the same blocking section in the 
manifold which fuel gas passes. 

[0102]It can also have different composition, although the gas passageway in a single cell was formed 
so that the manifold formed in the position which counters might be made to open for free passage, and 
the gas which passes through the inside of the gas passageway in a single cell was considered as the 
composition which flows into a certain direction in the example mentioned already. Below, the fuel cell 
of such composition is shown as the 4th example. Drawing 15 is a top view showing the composition of 
the separator 430 which constitutes the fuel cell of the 4th example, and drawing 16 is a top view 
showing the composition of the return plate 470 with which the fuel cell of the 4th example is provided. 
The stack structure which constitutes the fuel cell of the 4th example, Since it has the almost same 
composition as the stack structure 15 of the 1st example except replacing with the separator 30, having 
the separator 430, replacing with the return plate 70, and having the return plate 470, the detailed 
explanation about common composition is omitted. 

[0103]The separator 430 equips the periphery with the pores 440-443,450-453. Here, the pores 440-443 
adjoin one by one, along with one predetermined side of the separator 430, there are and they are 
provided, and the pores 440-443 adjoin the neighborhood provided in the neighborhood one by one 
along with the neighborhood which counters, and there are the pores 450-453 and they are provided. The 
crevice 455 and the crevice 456 are formed on one field of the separator 430. The crevice 455 and the 
crevice 456 are mutually formed in U type sideways [ parallel ], respectively. The crevice 455 is open 
for free passage with the pore 450 and the pore 45 1 in the both ends, respectively. The crevice 456 is 
open for free passage with the pore 452 and the pore 453 in the both ends, respectively. In the crevice 
455,456, in the separator 430, the crevice 455,456 and two same crevices are formed in U type for 
reverse in the field of the opposite hand with the field shown in drawing 15 (not shown). One side of 
two crevices formed in this rear face is open for free passage with each of the pore 440 and the pore 441 
in both ends, and the crevice of another side is open for free passage with each of the pores 442 and 443 
in both ends. 

[0104]In the fuel cell constituted using such a separator 430, the crevice 455 and the crevice 456 form 
the fuel gas flow route in a single cell between the adjoining anodes 32, and two crevices formed in the 
rear face mentioned above form the oxidizing gas passage in a single cell between the adjoining 
cathodes 33. Within the stack structure as for which the pore 450 and the pore 452 laminate and form the 
separator 430, Forming the fuel gas supply manifold which distributes fuel gas to the fuel gas flow route 
in a single cell, the pore 45 1 and the pore 453 form the fuel gas exhaust manifold in which the fuel gas 
discharged from the fuel gas flow route in a single cell similarly gathers within stack structure. 
Similarly, within stack structure, the pore 440 and the pore 442 form in the oxidizing gas passage in a 
single cell the oxidizing gas supply manifold which distributes oxidizing gas, and the pore 441 and the 
pore 443, Similarly the oxidizing gas discharged from the oxidizing gas passage in a single cell forms 
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the oxidizing gas exhaust manifold which gather within stack structure. 

[0105]The pore 457 and the pore 458 are formed in the periphery of the separator 430 near the pore 450 
and the pore 453, respectively. These pores 457,458 form the cooling water manifold mentioned already 
within the stack structure which laminates and forms the separator 430. The cooling water supplied from 
the outside of a fuel cell via the cooling water manifold formed of the pore 457, The cooling water 
which is distributed to the cooling channel between single cells mentioned already, and is discharged 
from each cooling channel between single cells is led to the fuel cell exterior via the cooling water 
manifold formed of the pore 458. 

[01 06] Although it expressed with drawing 15 t hat the crevice with which the separator 430 is provided 
has a flat concave surface, Two or more heights of the predetermined shape projected and provided from 
the concave surface are provided in each crevice with which the actual separator 430 is provided like the 
uneven part with which the separator 30A shown in drawing 5 is provided. The gas which passes the gas 
passageway in a single cell formed of a crevice by such heights is stirred, and when the gas diffusion 
electrode and heights which adjoin the separator 430 touch, conductivity sufficient between gas 
diffusion electrodes is secured. 

[0107]The return plate 470 is provided with the pores 475-478, the pore 491,492, and the crevice 
471,474. This return plate 470 is allocated by the end of stack structure like the return plate 70 in the 
stack structure 15 of the 1st example that showed drawing 7 and drawing 8 t he top view of the situation 
of the flow of gas. When forming stack structure using the return plate 470, the return plate 470 is 
allocated so that the field expressed to drawing 16 may touch the structure which laminated the single 
cell. The pores 475-478, the pore 491,492, and the crevice 471,474 with which this return plate 470 is 
provided in drawing 16 , physical relationship (it can set to the stack structure which laminated and 
assembled the member containing the return plate 470 and the separator 430.) with the pores 440- 
443,450-453,457,457 and the crevice 455,456 with which the separator 430 is provided The dotted line 
showed the position of the above-mentioned pore with which the separator 430 is provided, and the 
crevice on the return plate 470 so that the physical relationship of the above-mentioned pore and a 
crevice might be known. 

[0108]The pore [ in / on the formed stack structure and / in the pore 477 / the separator 430 ] 450, The 
pore [ in / in the pore 453 in the separator 430 with which the pore 478 adjoins, and the pore 475 / the 
separator 430 ] 440, The pore 457 in the separator 430 and the pore 492 correspond respectively in 
position with the pore 458 in the separator 430, and the pore 476 opens mutually the pore 443 in the 
separator 430, and the pore 491 for free passage. The crevice 474 covers the field in which the pore 
451,452 is formed in the separator 430, and is formed, and the gas manifold which the pore 451,452 
forms within stack structure is made to open for free passage mutually in the end of stack structure. 
Similarly, the crevice 471 covers the field in which the pore 441,442 is formed in the separator 430, and 
is formed, and the gas manifold which the pore 441,442 forms within stack structure is made to open for 
free passage mutually in the end of stack structure. 

[0109]The situation of the flow of the gas in the fuel cell which equips below with the separator 430 and 
the return plate 470 is explained. As for the stack structure which constitutes the fuel cell of this 
example, in each of both ends, the collecting electrode plate, the electric insulating plate, and the end 
plate are allocated like the stack structure 1 5 shown in drawing 3 . To these collecting electrode plates, 
an electric insulating plate, and an end plate. The pore is provided in the position corresponding to the 
pore with which the separator 430 is provided, and it becomes possible like the example mentioned - 
already by connecting the pore of such an end plate, and an external device to carry out the feeding and 
discarding of the fluid to a fuel cell. The pore 477 with which the return plate 470 is provided is 
connected with a fuel gas feed unit via the pore (pore provided in the position corresponding to the 
position in which the pore 477 was formed) provided in the collecting electrode plate, electric insulating 
plate, and end plate which adjoin this return plate 470 and are allocated. On the other hand (channel 
which the crevice 455 forms), the fuel gas flow route in a single cell formed in each single cell is 
distributed via the fuel gas supply manifold which the pore 450 which the separator 430 equips with the 
supplied fuel gas forms. The fuel gas which passed the fuel gas flow route in this single cell gathers to 
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the fuel gas exhaust manifold which the pore 451 forms, and is led to the fuel gas supply manifold 
which the pore 452 forms by the crevice 474 with which the return plate 470 is provided. The fuel gas 
which fuel gas was distributed to another [ which was further formed in each single cell from this fuel 
gas supply manifold ] fuel gas flow route in a single cell (channel which the crevice 456 forms), and 
passed the fuel gas flow route in this single cell gathers to the fuel gas exhaust manifold which the pore 
453 forms. The pore is provided in the position corresponding to the position in which the pore 478 with 
which the return plate 470 equips the above-mentioned collecting electrode plate, an electric insulating 
plate, and an end plate was formed, and the fuel gas which gathered to the above-mentioned fuel gas 
exhaust manifold is discharged by the external fuel gas exhaust via these pores. 
[01 10]It is constituted similarly, and oxidizing gas is supplied from the exterior to the oxidizing gas 
supply manifold which the pore 440 with which the separator 430 is provided forms, and the channel of 
oxidizing gas is also distributed to one side of the oxidizing gas passage in a single cell formed in each 
single cell. The oxidizing gas which passed through the oxidizing gas passage in these single cells 
gathers to the oxidizing gas exhaust manifold which the pore 441 forms, and is led to the oxidizing gas 
supply manifold which the pore 442 forms by the crevice 471 established in the return plate 470. The 
oxidizing gas further distributed to another side of the oxidizing gas passage in a single cell formed in 
each single cell from this oxidizing gas supply manifold gathers to the oxidizing gas exhaust manifold 
which the pore 443 forms, and is drawn outside. 

[01 1 l]The pore is provided also in the position corresponding to the pore 491,492 with which the return 
plate 470 equips a collecting electrode plate, an electric insulating plate, and an end plate, respectively. 
Among these, a predetermined cooling water feed unit is connected to the pore corresponding to the 
pore 491, cooling water is supplied to the cooling water manifold which the pore 457 with which the 
separator 430 is provided forms, and the supplied cooling water is distributed to the circulating-water- 
flow way between single cells mentioned already from this cooling water manifold. The cooling water 
which passed through the circulating-water-flow way between single cells gathers to the cooling water 
manifold which the pore 458 forms, and is discharged by the predetermined cooling- water-discharge 
device via the pore corresponding to the above-mentioned pore 492. 

[01 12]By according to the fuel cell of such 4th example, dividing the gas passageway in a single cell 
into plurality on the same field, and making small the cross-section area of the gas passageway in a 
single cell, The flow and the rate of flow of gas in the channel in a single cell are raised, and, in addition 
to the same effect as the example mentioned already of raising the capacity factor of the gas in a fuel 
cell, the still more nearly following effects are done so. That is, by forming in U type each of the gas 
passageway in a single cell divided into plurality on the same side, the rate of the area of the field (it is 
hereafter called a collecting section) which contributes to electrochemical reaction among the whole 
cross-section area of stack structure can be made high, and the whole fuel cell can be miniaturized. 
[01 13]In a fuel cell provided with the divided gas passageway in a single cell which was formed in 
linear shape like the 1st example, Also when the whole collecting section is quadrisected in parallel, and 
also when it constitutes a fuel cell using the separator 430 which forms the gas passageway in a single 
cell of U type like this example, Although the effect which becomes small is acquired similarly and a 
passage sectional area both needs to provide four pores (in order to form a manifold) along with one 
predetermined side of a separator, It is not necessary to provide a pore in the field which met the 
neighborhood which counters the one above-mentioned side, and this field can be used as the above- 
mentioned collecting section in the fuel cell of this example. If it puts in another way, one field (field 
near the neighborhood which counters the one above-mentioned side) of the fields in which a pore is 
formed in the separator which forms the gas passageway in a single cell of the divided linear shape will 
become unnecessary. When a part of pore which forms a manifold becomes unnecessary, the seal 
structure (structure for maintaining the airtightness in a manifold) established around a pore also 
becomes unnecessary, and can simplify the structure of a separator and a seal. Therefore, the cross- 
section area of small size, i.e., a fuel cell, can be made smaller more for a fuel cell. By this, members 
forming, such as a separator, can be made smaller and the material cost can be reduced. In carrying in an 
electromobile by using this fuel cell as the power supply for vehicles by the ability to miniaturize a fuel 
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cell, the flexibility of a vehicle design improves. 

[01 14]By the fuel gas and oxidizing gas side, especially the gas passageway in a single cell divided in 
the fuel cell of this example is formed so that it may become U type of the direction which counters 
mutually. If the pore which will form the manifold which carries out the feeding and discarding of one 
gas along with one predetermined side in a separator if it has such composition is provided, The pore 
which forms the manifold which carries out the feeding and discarding of the gas of another side is 
formed along with the one above-mentioned side and the neighborhood which counters, and does not 
need to provide the pore for forming a manifold near [ remaining ] the two sides. Therefore, a 
predetermined direction can be shortened in the shape of a fuel cell. A fuel cell can be made into shape 
short to a lengthwise direction when forming in sideways U type the crevice which forms the gas 
passageway in a single cell like the separator 430 shown in drawing 15 . Thus, if a fuel cell is made into 
shape short to a lengthwise direction, when it carries in an electromobile by using a fuel cell as the 
power supply for vehicles, in allocating a fuel cell under a seat, it becomes advantageous especially. 
[01 15]In the separator which constitutes such a fuel cell, as mentioned already, the manifold which 
carries out the feeding and discarding of the cooling water other than the manifold which carries out the 
feeding and discarding of the gas is also formed, but. Since the manifold of cooling water can be formed 
in the position which is separated from a collecting section rather than the manifold of gas, the above- 
mentioned effect that the lengthwise direction of a fuel cell can be made small is not spoiled by forming 
the manifold of cooling water. Namely, in order to supply the gas which contributes to electrochemical 
reaction directly to each single cell at sufficient efficiency. Although providing in the field near a 
collecting section is desirable as for the manifold of gas, the manifold of the cooling water which is not 
directly contributed to electrochemical reaction, Since it does not interfere even if it provides in the 
more distant field from a collecting section, when forming a cooling water manifold, what is necessary 
is just to provide in the distance from a collecting section, and it is not necessary to enlarge the 
lengthwise direction of a fuel cell rather than a gas manifold. If shape of the section of a collecting 
section is made elliptical [ on which the angle was dropped ] like the fuel cell constituted using the 
separator 430 especially shown in drawing 15 , the breadth to the transverse direction of a fuel cell can 
also be stopped. Namely, since an excessive space will produce near the corner if the shape of the 
section of stack structure is a quadrangle if a gas manifold is provided along with an elliptical collecting 
section, Maintaining the shortness of the lengthwise direction of a fuel cell by forming a cooling water 
manifold using this space, it stops that a fuel cell becomes large in a transverse direction, and the whole 
fuel cell can be miniaturized. In making shape of the whole collecting section into the quadrangle 
instead of an ellipse form and forming a gas passageway in U type, the flow of gas becomes insufficient 
easily and the corner which hits the pars basilaris ossis occipitalis of this U character has a possibility 
that electrochemical reaction may not fully advance. Therefore, as described above, even if it reduces 
the area of the collecting section which is equivalent to a corner by using a collecting section as an 
ellipse form, it is so much uninfluential to battery capacity. 

[01 16] In the separator 430 to constitute, the fuel cell of this example the downstream field (linear area of 
the direction near the pore 45 1) of the crevice 455, Compared with the upstream field (linear area of the 
direction near the pore 450), width is formed narrowly, and, similarly, as for the downstream field 
(linear area of the direction near the pore 453) of the crevice 456, width is narrowly formed compared 
with the upstream field (linear area of the direction near the pore 452) (refer to drawing 15) . In the lower 
stream, in the gas passageway in a single cell of a fuel cell provided with such a separator 430, a passage 
sectional area becomes small. Within a fuel cell, the electrode active material concentration in a gas 
mass flow and gas decreases in connection with the electrode active material in the supplied gas being 
consumed by electrochemical reaction. Therefore, by making a passage sectional area small in this way 
as the lower stream, it can compensate with a gas mass flow decreasing, a uniform reaction can be 
expected with the whole fuel cell, and sufficient voltage can be secured. 

[01 17] Since the gas passageway in a single cell is formed in U type, the fuel cell of this example does so 
the effect that the rate of gas utilization can be raised further, compared with the case where the gas 
passageway in a single cell is formed in linear shape. That is, when gas is led to the shape of a channel 
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and the flow direction changes for reverse, it becomes easy to generate a turbulent flow in the field 
which hits the pars basilaris ossis occipitalis of U type, and the capacity factor of gas improves by 
stirring gas more. 

[01 18]In the fuel cell of this example, it writes with the composition which makes shape of the gas 
passageway in a single cell sideways U type, goes caudad from the upper part, and passes gas by both by 
the side of fuel gas and oxidizing gas, and the effect that the draining mechanism of the produced water 
produced within a gas passageway can be simplified is done so. For example, when the oxidizing gas 
passage in a single cell is provided in the perpendicular direction like the 1st example, the produced 
produced water is led to the oxidizing gas passage in a single cell, falls caudad, and collects on each of 
three downward manifolds (the oxidizing gas exhaust manifolds 63 and 65, oxidizing gas supply 
manifold 61). In such a fuel cell, the sewer valve needed to be provided in these manifolds, respectively, 
and produced water needed to be removed. In the fuel cell of this example, since each gas passageway in 
a single cell serves as sideways U type, the produced produced water is led to the pressure and gravity 
into which gas flows, and is gradually led to the downstream in the gas passageway in a single cell. 
Thus, since it is eventually led to the manifold which the pore 453 or the pore 443 with which the 
separator 430 is provided forms, if a draining mechanism is provided only in the manifold located in the 
method of these bottom, it is sufficient for produced water. Or composition can be simplified further, 
without providing a draining mechanism in the inside of a fuel cell with the pressure of gas, if the 
discharge to the exterior of a fuel cell is possible for the produced water led to these manifolds enough. 
[01 19] Although the crevice of U type for forming the gas passageway in a single cell was established in 
each two field of every in the separator 430 which constitutes the fuel cell of this example, the number 
of partitions (the number of the crevices formed on the same side) of the gas passageway in a single cell 
is good also as two or more. What is necessary is just to determine the number of partitions suitably in 
consideration of the grade etc. whose energy required in order to pressurize gas, when supplying gas 
increases, when it increases the number of partitions and passage resistance increases, the effect by a 
passage cross section becoming small and the rate of flow of gas becoming early by increasing the 
number of partitions, and. In the separator 430, the adjacent spaces which form a manifold, and the field 
which forms a collecting section may be formed by one, or may be formed by a different body. 
[0120]In the fuel cell of this example, and the fuel cell of the 1st example, the gas which passed the gas 
exhaust manifold is introduced in a return plate in the gas supply manifold adjoined and provided in this 
gas exhaust manifold. Therefore, in order to draw gas, the crevice established in a return plate is small, 
and ends (it being short), and the capacity of a crevice can be stopped. While gas passes through the 
inside of this crevice, it does not contribute to power generation, but when the size and the amount of 
distributed gas of a fuel cell are set constant, generation efficiency can fully be secured by stopping the 
gas volume which does not contribute to a reaction. 

[0121] As described above, when being led to the gas manifold which the gas which passed the 
predetermined gas manifold adjoins by the crevice with which a return plate is provided, the gas sealing 
structure near the crevice of this return plate can be simplified. That is, the case where different gas 
(oxygen and hydrogen) adjoins near the field where the entrance of gas of the same kind adjoins does 
not need to secure airtightness more strictly. 

[01 22] Although the gas which divides the channel of gas in parallel with the laminating direction of 
stack structure, and is supplied in single stack structure at stack structure was considered as the 
composition which passes through the inside of these divided channels one by one in the example 
mentioned already, It is good also as connecting two or more such stack structures, constituting a fuel 
cell, and securing more electric power. The composition of the fuel cell which consists of two or more 
stack structures is explained below as the 5th example. Drawing 17 is an explanatory view showing the 
composition of the fuel cell 500 of the 5th example provided with four stack structures, and drawing 18 
is a top view showing the composition of the separator 530 with which each stack structure with which 
the fuel cell 500 is provided was equipped. The fuel cell 500 was provided with the four stack structures 
515A, 515B, 515C, and 515D, connected such stack structures mutually with the feeding-and-discarding 
box 512, and has stored such structures in the case 510. Although the case 510 has covered the four 
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whole stack structure, drawing 17 removes one side of the field big No. 1 in the case 510, and it 
expresses signs that the inside of the case 510 was seen from this removed field side. Since each stack 
structure with which the fuel cell 500 is provided has the composition which is common in the example 
mentioned already except how to flow through the structure of the separator with which this is provided, 
and the gas in an inside, the detailed explanation about each stack structure is omitted. 
[0123]The feeding-and-discarding box 512 is the box-like member allocated in the center section of the 
fuel cell 500, and is formed by the material which has predetermined rigidity, for example, aluminum 
etc.lt faces across this feeding-and-discarding box 512, the stack structures 515A and 515B are allocated 
in one side, and the stack structures 515C and 515D are allocated in another side. This feeding-and- 
discarding box 512 is connected with the fuel gas feed unit, the fuel gas exhaust, the oxidizing gas feed 
unit, and the oxidizing gas exhaust which were provided outside. The channel of predetermined shape is 
formed in the inside of the feeding-and-discarding box 512, and distribute the fuel gas and oxidizing gas 
which were supplied by this channel from the outside to each stack structure with which the fuel cell 500 
is provided, and. The gas which draws outside the gas discharged by passing through the inside of stack 
structure, and is exchanged between each stack structure is drawn. 

[0124]In those both ends, the application-of-pressure maintaining structure 514 is established, to each 
stack structure, thrust is applied to the fuel cell 500 toward the feeding-and-discarding box 512 side 
from the end side, and each stack structure is held within the case 510 according to this application-of- 
pressure maintaining structure 514 to it. the application-of-pressure maintaining structure 514 of this 
example is provided with the pressurizing shafts 501, and these pressurizing shafts 501 are thrust into a 
predetermined hole structure (not shown) provided in the end of the case 510 — this hole — the welding 
pressure to each stack structure is held by screwing in structure. The pressure plate 502 is formed in the 
end (end side of the case 5 10) of each stack structure. The thrust applied from the pressurizing shafts 

501 is told to stack structure via this pressure plate 502, and the whole stack structure in a case is 
pressurized (refer to drawing 17 ). 

[0125]As shown in drawing 18 . the pores 540-545 and the pores 550-555 are formed in the separator 
530, and on one field, The crevice 548 which makes the crevice 547 which makes the crevice 546 which 
makes the pores 540 and 543 open for free passage, and the pores 541 and 544 open for free passage, 
and the pores 542 and 545 open for free passage is formed (refer to drawing 18 (A)). On another field, 
the crevice 558 which makes the crevice 557 which makes the crevice 556 which makes the pores 550 
and 553 open for free passage, and the pores 551 and 554 open for free passage, and the pores 552 and 
555 open for free passage is formed (refer to drawing 18 (B)). The pores 540-545 form respectively the 
acid gas manifolds 560-565 which carry out the feeding and discarding of the oxidizing gas within stack 
structure, and the pores 550-555 form respectively the fuel gas manifolds 580-585 which carry out the 
feeding and discarding of the fuel gas (refer to drawing 18) . The crevices 546-548 form the oxidizing 
gas passage in a single cell within stack structure, and the crevices 556-558 form the fuel gas flow route 
in a single cell. Although the statement was omitted in drawing 18 . The crevices 546-548,556-558 with 
which the separator 530 is provided are provided with the heights of predetermined shape which secure 
conductivity between the gas diffusion electrodes which the gas which passes the gas passageway in a 
single cell as well as the separator 430 mentioned already is stirred, and adjoin. 

[0126]The fuel cell 500 equips with one return plate in connection with the channel of fuel gas at a time 
the end (end of the side in which the application-of-pressure maintaining structure 514 is formed) of 
each stack structure, the end of the stack structure 515A — the return plate 590A — the return plate 590C 
is allocated by the end of the stack structure 515C, and the return plate 590D is allocated in the end of 
the stack structure 515D for the return plate 590B by the end of the stack structure 515B. Drawing 19 
thru/or drawing 22 are the top views showing the composition of these return plates, and expresses signs 
that all were seen from the side which touches the laminated single cell 20 (going to the pressure plate 

502 side from the feeding-and-discarding box 512 side), the return plate 590A — the crevice 571 and the 
crevice 591 - the return plate 590B - as for the return plate 590C, the return plate 590D equips [ the 
crevice 572 and the crevice 592 ] the surface with the crevice 579 and the crevice 594 for the crevice 
574 and the crevice 593. The crevice 571,572,574,579 is a structure which forms the channel of fuel gas 
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here, and the crevice 591 - the crevice 594 are structures which form the channel of oxidizing gas. 
[0127]Express the superficial composition of the return plates 590A-590D with drawing 19 t hru/or 
drawing 22 . and. The situation of the flow of the gas within the fuel cell 500 is explained, and also 
[ expedient ] physical relationship with a part of pore with which the separator 530 laminated in the 
same stack structure is provided and which was mentioned already, and the above-mentioned crevice 
with which each return plate is provided was also shown collectively. Here, the pore of the separator 530 
located within each stack structure corresponding to each crevice with which each return plate is 
provided was expressed with the dotted line on each return plate in each of drawing 19 t hru/or drawing 
22. Namely, the crevice 571 with which the return plate 590A is provided in the stack structure 515A, 
The fuel gas manifold 581,582 which the pore 551,552 with which the separator 530 is provided forms 
is made to open for free passage, and the crevice 591 makes the oxidation gas manifold 562,563 which 
the pore 542,543 with which the separator 530 is provided forms open for free passage (refer to drawing 

19) . Similarly in the stack structure 5 1 5B, the crevice 572 with which the return plate 590B is provided, 
The fuel gas manifold 581,582 which the pore 551,552 with which the separator 530 is provided forms 
is made to open for free passage, and the crevice 592 makes the oxidation gas manifold 562,563 which 
the pore 542,543 with which the separator 530 is provided forms open for free passage (refer to drawing 

20) . The crevice 574 with which the return plate 590C is provided in the stack structure 515C, The fuel 
gas manifold 580,581 which the pore 550,551 with which the separator 530 is provided forms is made to 
open for free passage, and the crevice 593 makes the oxidation gas manifold 562,563 which the pore 
542,543 with which the separator 530 is provided forms open for free passage (refer to drawing 21) . 
Similarly by the stack structure 5 1 5D, the crevice 579 with which the return plate 590D is provided, The 
fuel gas manifold 580,581 which the pore 550,551 with which the separator 530 is provided forms is 
made to open for free passage, and the crevice 594 makes the oxidation gas manifold 562,563 which the 
pore 542,543 with which the separator 530 is provided forms open for free passage (refer to drawing 
22). The situation of direction of lamination of each member in the fuel cell 500 and the flow of gas is 
explained in detail later. 

[0128]The direction of lamination of the single cell 20 is the same as the stack structures 515A and 
515C among four stack structures with which the fuel cell 500 is provided, and, in the laminating 
direction of the stack structures 515B and 515D, these serve as for reverse. The stack structures 51 5A- 
515D which constitute the fuel cell 500 equip each both ends with the same collecting electrode plate as 
the example mentioned already. Namely, in the both ends of the stack structure 515A the collecting 
electrode plates 536A and 537A, The collecting electrode plates 536C and 537C are allocated in the 
both ends of the stack structure 515C, and the collecting electrode plates 536D and 537D are allocated in 
the both ends of the stack structure 5 15B for the collecting electrode plates 536B and 537B by the both 
ends of the stack structure 515D, respectively (refer to drawing 17) . These collecting electrode plates are 
provided with the terminal for taking out electric power from each stack structure like [ although the 
statement was omitted in drawing 1 7 ] the example mentioned already. The situation of connection of 
the terminal provided in the collecting electrode plate with which each stack structures 515A-515D 
equip below is explained. 

[0129]The terminal of the collecting electrode plate 537A formed in feeding-and-discarding box 512 
side edge part in the stack structure 515A is connected with the terminal of the collecting electrode plate 
536C formed in feeding-and-discarding box 512 side edge part in the stack structure 515C which 
confronts each other across the feeding-and-discarding box 512. The terminal of the collecting electrode 
plate 537C formed in application-of-pressure maintaining structure 514 side edge part in the stack 
structure 515C is connected with the terminal of the collecting electrode plate 536D formed in 
application-of-pressure maintaining structure 514 side edge part in the adjacent stack structure 515D. 
The terminal of the collecting electrode plate 537D formed in feeding-and-discarding box 512 side edge 
part in the stack structure 515D is connected with the terminal of the collecting electrode plate 536B 
formed in feeding-and-discarding box 512 side edge part in the stack structure 515B which confronts 
each other across the feeding-and-discarding box 512. 

[0130]Since the direction of lamination of the single cell 20 is for reverse here by the stack structures 
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515A and 515C and the stack structures 515B and 515D as mentioned already, By connecting the 
contact button of each stack structure end as mentioned above, the stack structures 515A-515D are 
connected in series in order of the stack structures 515A, 515C, 515D, and 515B. If the stack structures 
515A-515D are connected in series as mentioned above, The terminal of the collecting electrode plate 
536A formed in application-of-pressure maintaining structure 514 side edge part in the stack structure 
515A, The terminal of the collecting electrode plate 537B formed in application-of-pressure maintaining 
structure 514 side edge part in the stack structure 5 1 5B turns into an output terminal of the fuel cell 500, 
and electric power can be taken out from these terminals. 

[0131]Below, the situation of the flow of the fuel gas in such a fuel cell 500 is explained Drawing 23 
thru/or drawing 25 are the explanatory views showing the situation of the flow of the fuel gas in the fuel 
cell 500. By drawing 23 thru/or drawing 25 . the situation of the flow of the fuel gas of the fuel cell 500 
whole was shown, and the situation of the flow of the fuel gas in the fuel gas flow route in a single cell 
formed in each stack structure was also collectively shown near each stack structure. As a situation of 
the flow of the fuel gas of the fuel cell 500 whole, the state where the fuel cell 500 was seen from the 
same direction as drawing 17 w as shown. The situation of the flow of the fuel gas in the fuel gas flow 
route in a single cell was expressed based on signs that the separator 530 with which each stack structure 
is provided was seen toward the side in which the return plates 590C and 590D were allocated from the 
side in which the return plates 590A and 590B were allocated. If the separator 530 is seen from such a 
direction, the field in which the crevices 556-558 in connection with the flow of fuel gas are formed will 
serve as a side front (side shown by drawing 23 - drawing 25) in the stack structures 515B and 515D, 
but. In the stack structures 515A and 515C, it becomes the back side (side which is not shown by 
drawing 23 - drawing 25) . Therefore, when the flow of the fuel gas in the single cell in the stack 
structures 515B and 515D was expressed with drawing 23 - drawing 25. the solid line expressed the 
crevices 556-558 by them, but. When the flow of the fuel gas in the single cell in the stack structures 
515A and 515C was expressed, the crevices 556-558 were expressed with the dashed line. Here, such 
crevices 556-558 shown by drawing 23 - drawing 25 show only the thing in connection with the 
explanation in a figure with the above-mentioned solid line and the dashed line. In drawing 23 - drawing 
25, the statement of the pore in connection with the flow of the oxidizing gas with which the separator 
530 is provided for convenience since the situation of the flow of the fuel gas in the fuel gas flow route 
in a single cell is expressed, etc. is omitted. 

[0132]The fuel gas supplied from the outside to the feeding-and-discarding box 512 is distributed to the 
stack structures 515A and 515B via the channel in the feeding-and-discarding box 512. At this time, the 
fuel gas supplied from the external fuel gas feed unit, without it is divided into two according to the 
shape of the channel formed in the feeding-and-discarding box 512 and changes the flow direction of 
gas — the stack structures 515A and 515B - it is each upper bed side and is led to the fuel gas manifold 
boiled and provided from the center of the fuel cell 500. That is, the fuel gas supplied from the outside is 
drawn in the fuel gas manifold 580 which the pore 550 provided in the separator 530 with which the 
stack structures 515A and 515B are provided forms (refer to drawing 23 ). As mentioned already, since 
the direction of lamination of the single cell 20 is different, the manifold with which fuel gas is 
introduced first turns into the fuel gas manifold 580 which the pore 550 forms also in which stack 
structure by the stack structures 515A and 515B. In the stack structures 515A and 515B, the fuel gas 
introduced into the fuel gas manifold 580 which the pore 550 forms is distributed to the fuel gas flow 
route in a single cell which the pore 550 and the crevice 556 open for free passage form, and gathers 
after that to the fuel gas manifold 583 which the pore 553 forms. That is, in the stack structures 515A 
and 515B, the fuel gas manifold 583 works as a fiiel gas exhaust manifold. 

[0133]In each of the stack structures 515A and 515B here, The fuel gas manifold 583 formed of the pore 
553 and the fuel gas manifold 583 formed of the pore 553 in each of the stack structures 515C and 515D 
are connected by the feeding-and-discarding box 512. Therefore, the fuel gas which passed the fuel gas 
manifold 583 formed of the pore 553 in the stack structures 515A and 515B, It is led to the stack 
structures 515C and 515D via the feeding-and-discarding box 512, and is led to the fuel gas manifold 
583 formed of the pore 553. When making such connection, the gas exhaust manifold formed in the 
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stack structures 515A and 515B is connected to these and the gas manifold formed in the corresponding 
position in the stack structures 515C and 515D. Therefore, although the fuel gas manifold 580 turns into 
a fuel gas supply manifold and the fuel gas manifold 583 turns into a fuel gas exhaust manifold in the 
stack structures 515A and 515B, In the stack structures 515C and 515D, these become reverse, the fuel 
gas manifold 580 turns into a fuel gas exhaust manifold, and the fuel gas manifold 583 turns into a fuel 
gas supply manifold. 

[0134]In the stack structures 515C and 515D, from the fuel gas manifold 583 which the pore 553 forms. 
The fuel gas which fuel gas was distributed to the fuel gas flow route in a single cell which the crevice 

556 forms, and passed the fuel gas flow route in these single cells, It gathers to the fuel gas manifold 

580 which the pore 550 forms, and results in the return plates 590G and 590D allocated by the end by 
the side of the application-of-pressure maintaining structure 514. Here the crevice 574,579 ( drawing 21 . 
22 references) with which the return plates 590C and 590D are provided, respectively, It laps with the 
pores 550 and 551 with which the adjoining separator 530 is provided, and the fuel gas manifold 580 
which the pore 550 forms, and the fuel gas manifold 581 which the pore 551 forms are made to open for 
free passage, as mentioned already. Therefore, the fuel gas which has passed the fuel gas manifold 580 
is led to the fuel gas manifold 581 which the pore 551 within the same stack structure forms by the 
crevice 574,579 in each of the return plates 590G and 590D. (Refer to drawing 24) . 

[0135]The fuel gas which the fuel gas manifold 581 worked as a fuel gas supply manifold, and was led 
to the fuel gas manifold 581 in the stack structures 515C and 515D, After being distributed to the fuel 
gas flow route in a single cell which the crevice 557 forms and passing the fuel gas flow route in these 
single cells, it gathers to the fuel gas manifold 584 which the pore 554 forms. That is, in the stack 
structures 5 1 5C and 5 1 5D, the fuel gas manifold 584 works as a fuel gas exhaust manifold. 
[0136]In each of the stack structures 515C and 515D here, The fuel gas manifold 584 formed of the pore 

554 and the fuel gas manifold 584 formed of the pore 554 in each of the stack structures 515A and 515B 
are connected by the feeding-and-discarding box 512. Therefore, the fuel gas which passed the fuel gas 
manifold 584 which is a fuel gas exhaust manifold in the stack structures 515C and 515D, In the stack 
structures 5 1 5 A and 5 1 5B, it is led to the fuel gas manifold 584 formed of the pore 554 via the feeding- 
and-discarding box 512. That is, in the stack structures 515A and 515B, the fuel gas manifold 584 works 
as a fuel gas supply manifold (refer to drawing 24) . 

[0137]In the stack structures 515A and 515B, from the fuel gas manifold 584 which the pore 554 forms. 
The fuel gas which fuel gas was distributed to the fuel gas flow route in a single cell which the crevice 

557 forms, and passed the fuel gas flow route in these single cells, It gathers to the fuel gas manifold 

581 which the pore 551 forms, and results in the return plates 590A and 590B allocated by the end by 
the side of the application-of-pressure maintaining structure 514. That is, in the stack structures 515A 
and 515B, the fUel gas manifold 581 works as a fuel gas exhaust manifold. 

[0138]Here the crevice 571,572 ( drawing 19 , 20 references) with which the return plates 590A and 
590B are provided, respectively, It laps with the pore 551 and the pore 552 with which the adjoining 
separator 530 is provided, and the fuel gas manifold 581 which the pore 551 forms, and the fuel gas 
manifold 582 which the pore 552 forms are made to open for free passage, as mentioned already. 
Therefore, the fuel gas which has passed the fuel gas manifold 581 is led to the fuel gas manifold 582 
which the pore 552 within the same stack structure forms by the crevice 571,572 in each of the return 
plates 590A and 590B. (Refer to drawing 25) . The fuel gas which the fuel gas manifold 582 works as a 
fuel gas supply manifold, and passes the fuel gas manifold 582 in the stack structures 515A and 515B, 
After being distributed to the foel gas flow route in a single cell which the crevice 558 forms and 
passing the fuel gas flow route in these single cells, it gathers to the fuel gas manifold 585 which the 
pore 555 forms. That is, in the stack structures 515A and 515B, the fuel gas manifold 585 works as a 
fuel gas exhaust manifold. 

[0139]In each of the stack structures 515A and 515B here, The fuel gas manifold 585 formed of the pore 

555 and the fuel gas manifold 585 formed of the pore 555 in each of the stack structures 515C and 515D 
are connected by the feeding-and-discarding box 512. Therefore, the fuel gas which passed the fuel gas 
manifold 585 which is a fuel gas exhaust manifold in the stack structures 515A and 515B, In the stack 
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structures 515C and 515D, it is led to the fuel gas manifold 585 formed of the pore 555 via the feeding- 
and-discarding box 512. That is, in the stack structures 515C and 515D, the fuel gas manifold 585 works 
as a fuel gas supply manifold (refer to drawing 25 ) . 

[0140]In the stack structures 515C and 515D, from the fuel gas manifold 585 which the pore 555 forms. 
The fuel gas which fuel gas was distributed to the fuel gas flow route in a single cell which the crevice 
558 forms, and passed the fuel gas flow route in these single cells gathers to the fuel gas manifold 582 
which the pore 552 forms, and reaches the feeding-and-discarding box 512 again. That is, in the stack 
structures 515C and 515D, the fuel gas manifold 582 works as a fuel gas exhaust manifold. As 
mentioned already, the fuel gas which had connected the feeding-and-discarding box 512 with the fuel 
gas exhaust provided outside, and passed the fuel gas manifold 582 is discharged outside via the 
feeding-and-discarding box 512. 

[0141]In the above, although the situation of the flow of the fuel gas in the fuel cell 500 was explained 
next, in advance of explanation of the situation of the flow of the oxidizing gas in the fuel cell 500, it is 
the channel of oxidizing gas provided in the feeding-and-discarding box 512, and the channel committed 
like the return plate mentioned already is explained. In the feeding-and-discarding box 512, the channel 
of this oxidizing gas is provided near the field which touches each stack structure. Drawing 26 is a 
mimetic diagram showing the section which cut the feeding-and-discarding box 512 in the E-E line 
shown in drawing 17 . and drawing 27 is a mimetic diagram showing the section which cut the feeding- 
and-discarding box 5 12 in the F-F line shown in drawing 17 . As shown in drawing 26 and 27, the 
channels 516-519 are established in the feeding-and-discarding box 512, and these channels are 
committed in each stack structure in order to make between predetermined oxidation gas manifolds open 
for free passage. 

[0142]In addition to the channels 516-519, drawing 26 and 27 also showed collectively the position to 
which the pore (pore provided in the separator 530) which forms the oxidation gas manifold opened for 
free passage by these channels corresponds. Here, by drawing 26 and 27, the dashed line showed the 
position of the pore with which the separator 530 is provided. The channel 516 makes the oxidation gas 
manifold 560 which the pore 540 forms, and the oxidation gas manifold 564 which the pore 544 forms 
open for free passage in the stack structure 515A, as shown in drawing 26 . The channel 517 makes the 
oxidation gas manifold 560 which the pore 540 forms, and the oxidation gas manifold 564 which the 
pore 544 forms open for free passage in the stack structure 515B. Similarly as shown in drawing 27 . the 
channel 518, In the stack structure 515D, make it open for free passage, and the oxidation gas manifold 
560 which the pore 540 forms, and the oxidation gas manifold 564 which the pore 544 forms the 
channel 517, The oxidation gas manifold 560 which the pore 540 forms, and the oxidation gas manifold 
564 which the pore 544 forms are made to open for free passage in the stack structure 515C. 
[0143]Below, the situation of the flow of the oxidizing gas in such a fuel cell 500 is explained. Drawing 
28 thru/or drawing 30 are the explanatory views showing the situation of the flow of the oxidizing gas in 
the fuel cell 500. By drawing 28 thru/or drawing 30 . the situation of the flow of the oxidizing gas of the 
fuel cell 500 whole was shown, and the situation of the flow of the oxidizing gas in the oxidizing gas 
passage in a single cell formed in each stack structure was also shown collectively. The situation of the 
flow of the oxidizing gas of the fuel cell 500 whole was expressed based on signs that the fuel cell 500 
was seen toward the side in which the stack structures 515A and 515C were allocated from the side in 
which the stack structures 515B and 515D were allocated. The situation of the flow of the oxidizing gas 
in the oxidizing gas passage in a single cell was expressed based on signs that the separator 530 with 
which each stack structure is provided was seen toward the side in which the return plates 590C and 
590D were allocated from the side in which the return plates 590A and 590B were allocated. If the 
separator 530 is seen from such a direction, the field in which the crevices 546-548 in connection with 
the flow of oxidizing gas are formed will serve as a side front (side shown by drawing 28 - drawing 30 ) 
in the stack structures 515A and 515C, but. In the stack structures 515B and 515D, it becomes the back 
side (side which is not shown by drawing 28 - drawing 30 ). Therefore, when the flow of the oxidizing 
gas in the single cell in the stack structures 515A and 515C was expressed with drawing 28 - drawing 
30, the solid line expressed the crevices 546-548 by them, but. When the flow of the oxidizing gas in the 
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single cell in the stack structures 515B and 515D was expressed, the crevices 546-548 were expressed 
with the dashed line. Here, such crevices 546-548 shown by drawing 28 - drawing 30 show only the 
thing in connection with the explanation in a figure with the above-mentioned solid line and the dashed 
line. In drawing 28 - drawing 30 . the statement of the pore in connection with the flow of the fuel gas 
with which the separator 530 is provided for convenience since the situation of the flow of the oxidizing 
gas in the oxidizing gas passage in a single cell is expressed, etc. is omitted. 

[0144]The oxidizing gas supplied from the outside to the feeding-and-discarding box 512 is distributed 
to four stack structures (stack structures 515A thru/or 515D) via the channel in the feeding-and- 
discarding box 512. The oxidizing gas distributed from the feeding-and-discarding box 512 is drawn in 
the oxidation gas manifold 561 which the pore 541 provided in the separator 530 with which the stack 
structures 5 1 5A thru/or 5 1 5D are provided forms (refer to drawing 28) . That is, in the stack structures 
515A thru/or 515D, the oxidation gas manifold 561 works as an oxidizing gas supply manifold. The 
oxidizing gas introduced into the oxidation gas manifold 561 is distributed to the oxidizing gas passage 
in a single cell which the crevice 547 forms, from the upper part, goes caudad, and flows through the 
oxidizing gas passage in a single cell, and it gathers after that to the oxidation gas manifold 564 which 
the pore 544 forms. That is, in the stack structures 515A thru/or 51 5D, the oxidation gas manifold 564 
works as an oxidizing gas exhaust manifold. 

[0145]Here, the oxidizing gas which gathered to the oxidation gas manifold 564 returns to the feeding- 
and-discarding box 512 again. As mentioned already, the channels 516-519 which connect the oxidation 
gas manifold 564 which the pore 544 forms, and the oxidation gas manifold 560 which the pore 540 
forms within the same stack structure are formed in the feeding-and-discarding box 512. Therefore, in 
each stack structure, the oxidizing gas which passed the oxidation gas manifold 564 is introduced into 
the oxidation gas manifold 560 which the pore 540 forms within the same stack structure by the 
channels 516-519 with which the feeding-and-discarding box 512 is provided (refer to drawing 29) . That 
is, in the stack structures 5 1 5 A thru/or 5 1 5D, the oxidation gas manifold 560 works as an oxidizing gas 
supply manifold. In each stack structure, the oxidizing gas which passes the oxidation gas manifold 560 
is distributed to the oxidizing gas passage in a single cell which the crevice 546 forms, and gathers after 
that to the oxidation gas manifold 563 which the pore 543 forms. That is, in the stack structures 515A 
thru/or 515D, the oxidation gas manifold 563 works as an oxidizing gas exhaust manifold. 
[0146]The oxidizing gas which gathered to the oxidation gas manifold 563 which the pore 543 forms 
results in the return plates 590A thru/or 590D allocated by the end by the side of the application-of- 
pressure maintaining structure 514 in each stack structure. Here the crevices 591 thru/or 594 (refer to 
drawing 19 t hru/or drawing 22 ) with which the return plates 590A thru/or 590D are provided, 
respectively, It laps with the pore 543 and the pore 542 with which the separator 530 is provided within 
each stack structure, and the oxidation gas manifold 563 which the pore 543 forms, and the oxidation 
gas manifold 562 which the pore 542 forms are made to open for free passage, as mentioned already. 
Therefore, the oxidizing gas which has passed the oxidation gas manifold 563 in each of the return 
plates 590A thru/or 590D, It is introduced into the oxidation gas manifold 562 which the pore 542 forms 
within the same stack structure by the crevices 591 thru/or 594 (refer to drawing 30) . The oxidizing gas 
which the oxidation gas manifold 562 worked as an oxidizing gas supply manifold, and was introduced 
into the oxidation gas manifold 562 in the stack structures 515A thru/or 515D, After being distributed to 
the oxidizing gas passage in a single cell which the crevice 548 forms and passing through the oxidizing 
gas passage in these single cells, it gathers to the oxidation gas manifold 565 which the pore 545 forms. 
That is, in the stack structures 515A thru/or 515D, the oxidation gas manifold 565 works as an oxidizing 
gas exhaust manifold. The oxidizing gas which gathered to the oxidation gas manifold 565 reaches the 
feeding-and-discarding box 512 again. As mentioned already, the oxidizing gas which had connected the 
feeding-and-discarding box 512 with the oxidizing gas exhaust provided outside, and passed the 
oxidation gas manifold 565 is discharged outside via the feeding-and-discarding box 512. 
[01 47] Although explanation was omitted in the example about the above-mentioned fuel cell 500, the 
channel which circulates the cooling water for maintaining internal temperature below at a 
predetermined temperature is also formed in each stack structure which constitutes the fuel cell 500. 
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After such cooling water is also supplied from the outside via the feeding-and-discarding box 512, is 
distributed to each of four stack structures by the feeding-and-discarding box 512 and passes the inside 
of each stack structure, it is discharged outside via the feeding-and-discarding box 512. 
[0148]In the separator 530 with which the fuel cell 500 of this example is provided, the passage cross 
section was thinly formed like the separator 430 with which the fuel cell of the 4th example is provided 
as the crevice which forms the gas passageway in a single cell of the downstream more. That is, in the 
channel side of fuel gas, a passage sectional area becomes small at the order of the crevice 556,557,558, 
and a passage sectional area becomes small in the channel side of oxidizing gas at the order of the 
crevice 547,546,548. Also in the downstream whose total amount of the gas supplied decreases, the gas 
mass flow per unit passage sectional area is secured by this, and the rate of flow early enough can be 
secured by it. 

[0149]In order according to the fuel cell 500 of the 5th example constituted as mentioned above to 
divide the gas passageway within each stack structure into plurality and to supply gas one by one to the 
divided gas passageway, The gas mass flow which passes per unit sectional area of a channel increases, 
and the same effect as the example which that the capacity factor of gas improves etc. mentioned already 
is acquired. Since especially the fuel cell of this example has many single cells which are provided with 
two or more stack structures and with which the whole fuel cell is provided, it can acquire notably the 
effect of speeding up the rate of flow of gas and raising the rate of gas utilization. Usually, when there 
are many single cells with which a fuel cell is provided. In order to raise the rate of flow and to raise the 
capacity factor of gas, even if it increases the gas supply volume from a gas supply device to a fuel cell, 
Although the amount of energy which becomes slight [ the increment of the gas mass flow in each gas 
passageway in a single cell ], and is consumed for the amount of consumption of fuel or gas 
pressurization increases, it is difficult to acquire sufficient effect of raising the rate of gas utilization. 
That is, even if it increases the gas volume which supplies the stack structure which consists of 100 
single cells in the fuel cell which it has four, theoretically, the increment of the gas volume in each gas 
passageway in a single cell drops only to 1/400 of the gas volume to which it was made to increase in a 
gas supply device. On the other hand, since the fuel cell of this example divides the channel within each 
stack structure into plurality and supplies gas one by one to the divided gas passageway by forming two 
or more crevices on a separator, Without increasing the amount of distributed gas from a gas supply 
device, in spite of having many single cells, the gas volume which passes the gas passageway in a single 
cell can be made to be able to increase, and the rate of gas utilization can be raised greatly. 
[0150]In addition to the above-mentioned effect, the fuel cell of this example does the following effects 
so. The fuel gas supplied from the outside is first distributed only to the stack structures 515A and 515B, 
Since the stack structures 5 1 5C and 5 1 5D are supplied after passing the divided fuel gas flow route 
which was formed in the stack structure 515A and 515B, Since the flow of the fuel gas supplied to per 
stack structure compared with the composition which distributes fuel gas to four stack structures 
simultaneously increases and the gas flow rate in a channel speeds up, the capacity factor of fuel gas can 
be raised. 

[0151]Namely, when distributing fuel gas to four stack structures simultaneously, every [ of the fuel gas 
supplied from a fuel gas feed unit / 4 / If] will be supplied to each stack structure, but. In the fuel cell 
500 of this example, every [ of the fuel gas supplied from a fuel gas feed unit / 2 / If] is supplied to each 
stack structure. Thus, since the fuel gas flow in a channel increases and the capacity factor of gas 
improves, the total amount of the fuel gas supplied to a fuel cell is also reducible. Usually, in order to 
fully advance electrochemical reaction with the whole fuel cell, to a fuel cell, supply an excessive 
amount of gas exceeding gas volume requiredfor a theoretical target, but. When the capacity factor of 
the gas in a fuel cell improves, even if it reduces the gas volume to supply, it becomes possible to fully 
advance electrochemical reaction. Such an effect becomes advantageous especially, when using a fuel 
cell as a power supply for a drive of an electromobile etc. That is, by the ability to reduce the fuel gas 
amount supplied to a fuel cell, the amount of consumption of the fuel carried in the electromobile can be 
cut down, and the distance it can run by refueling once can be developed. 

[01 52] When supplying gas to two or more stack structures, gas is previously supplied to a part of stack 
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structures, In supplying the gas which passed the stack structure of these upstream to the stack structure 
of the remaining downstream, Since the concentration of an electrode active material becomes high in 
the direction of the gas supplied to the stack structure of the upstream, or the total amount of the gas 
supplied increases, and the direction of the stack structure of the upstream obtains sufficient voltage 
compared with the downstream, it will be advantageous. However, in the fuel cell 500 of this example. 
Since the divided channel within each stack structure is mutually connected between stack structures and 
gas is passed by turns between stack structures, on the other hand, only a part of stack structures are not 
allotted to a target by the downstream, and an output can be equalized with the whole fuel cell. 
[01 53] When dividing the fuel gas supplied from a fuel gas feed unit furthermore according to the fuel 
cell 500 of this example, Since gas is divided into two using the feeding-and-discarding box 512, 
without changing the direction of gas and the stack structures 515A and 515B are supplied, the gas 
volume supplied to each stack structure can be equalized more. Namely, the thing for which gas is 
divided into two with sufficient accuracy without changing the flow direction of gas, Compared with 
quadrisecting gas in the different direction, technically, since it is far easy, the gas volume supplied to 
each stack structure can be equalized more, and an output can be equalized more with the whole fuel cell 
by this. 

[0154]In the fuel cell 500 of the 5th above-mentioned example, as mentioned already, in the feeding- 
and-discarding box 512, we quadrisected oxidizing gas, and decided to supply separately to each stack 
structure. In using here the reformed gas which reformed and obtained methanol etc. as fuel gas, the 
hydrogen concentration in fuel gas becomes about 60% order, but. To use air as oxidizing gas, the 
oxygen density in oxidizing gas needs to supply more oxidizing gas to a fuel cell compared with fuel 
gas, in order to supply sufficient oxygen for the cathode side, since it becomes about 20%. Between two 
stack structures, connect mutually like the channel of the fuel gas in the fuel cell of this example, and the 
channel divided within stack structure fuel gas, A pressure loss will become large, when passing through 
the inside of both stack structures by turns, and the length of a gas passageway becomes longer and the 
increase of passage resistance and gas pass through a channel. Therefore, compared with the case where 
gas is separately supplied to each stack structure, when supplying oxidizing gas, the amount of energy 
taken to pressurize oxidizing gas becomes large, and the energy efficiency of the whole fuel cell falls. In 
the fuel cell 500 of this example, in the channel of the oxidizing gas which needs to supply more gas, in 
order to avoid that channel length becomes long and reduces energy efficiency, it was presupposed to 
oxidizing gas that each stack structure is supplied separately. 

[0155]It is good also as composition which will connect mutually the channel divided within stack 
structure like the channel side of fuel gas between two stack structures at the channel side of oxidizing 
gas and to which oxidizing gas will pass through the inside of both stack structures by turns from the 
first if the grade of decline in energy efficiency is in tolerance level. In such a case, the effect of making 
the gas mass flow and gas flow rate in a gas passageway increasing to the channel side of oxidizing gas, 
and raising the capacity factor of gas can be acquired. 

[01 56] According to the fuel cell 500 of this example, since two or more stack structures are stored in 
one case, the whole composition is miniaturizable. Especially, have established the feeding-and- 
discarding box 512 in the center section, and via this feeding-and-discarding box 512, Since supply of 
gas is received from the exterior, and gas is discharged to the exterior and gas is exchanged between 
each stack structure via this feeding-and-discarding box 512, piping structure of gas can be made very 
compact. 

[0157]Like this example, establish two or more crevices in the separator surface, each crevice forms the 
gas passageway in a single cell independently, and the divided gas passageway corresponding to the gas 
passageway in each single cell is connected mutually, When passing gas one by one among these, it is 
not necessary to pass gas one by one from the gas passageway in a single cell which the crevice 
established in the end of the separator forms. In this example, oxidizing gas was carried out to making it 
pass from the oxidizing gas passage in a single cell which the crevice 547 established in the center 
section of the separator 530 forms. Although the upstream is considered that gas begins to leak to a 
surrounding field a little via a gas diffusion electrode by a gas passageway in the channel where gas 
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pressure is high and gas pressure is high, Thus, if the gas passageway in a single cell which the crevice 
established in the center section of the separator forms is made into the upstream, the gas which began to 
leak from the gas passageway in a single cell of this upstream will be allocated in both sides, and will 
become available in the field corresponding to the gas passageway in a single cell of the reliance lower 
stream. Here, in each oxidizing gas passage in a single ceil, since oxidizing gas goes caudad and always 
flows from the upper part, the produced water produced in a channel is led to a downward oxidizing gas 
exhaust manifold, and does not take up a channel with the flow of gas. What is necessary is just to 
remove the produced water led to the oxidizing gas exhaust manifold by providing a sewer valve etc. in 
each oxidizing gas exhaust manifold. 

[0158]In this example, the channel of fuel gas was carried out to making it pass one by one from the gas 
passageway in a single cell which the crevice established in the end of the separator forms. That is, the 
fuel gas flow route in a single cell which the crevice 556 of an upper bed part forms became the 
upstream most, and it formed as the fuel gas flow route in a single cell which the crevice provided 
caudad forms so that it might become the downstream. In the fuel gas flow route in each single cell, 
since fuel gas flows horizontally, the produced water which is having such composition and was 
produced in the channel, By the flow of gas, it is gradually led to the fuel gas flow route in a single cell 
of the downstream, and gathers for a downstream fuel gas exhaust manifold (the stack structures 515A 
and 515B the fuel gas manifold 585 and the stack structures 515C and 515D fuel gas manifold 582) 
most eventually. Therefore, produced water can be easily removed by providing a sewer valve etc. in 
this fuel gas exhaust manifold. 

[01 5 9] Although the oxidizing gas passage of predetermined shape was formed in the feeding-and- 
discarding box 512 and we decided to introduce oxidizing gas into the gas passageway into which the 
downstream was divided more by this channel in the fuel cell 500 of the 5th example, Instead of forming 
a channel in the feeding-and-discarding box 512, it is good for the end of each stack structure also as 
allocating a return plate. Namely, besides the return plates 590A-590D provided in the end by the side of 
the application-of-pressure maintaining structure 514 in each stack structure, It is good also as realizing 
the same operation as the channels 516-519 which provided the return plate also in the end by the side of 
the feeding-and-discarding box 512, respectively, and were provided in the feeding-and-discarding box 
512 with these return plates. In the fuel cell 500 of the 5th example, although it presupposed that each 
stack structure is connected in series in order of the stack structures 5 1 5 A, 515C, 515D, and 515B, it 
may carry out the method of different connection. For example, it is good also as connecting such stack 
structures in parallel mutually. 

[01 60] As mentioned already, in the fuel cell 500 of the 5th example. Since the channel within each stack 
structure is divided into plurality and gas is supplied one by one to the divided gas passageway by 
forming two or more crevices on a separator, in spite of having many single cells, Without increasing 
the amount of distributed gas from a gas supply device, the gas volume which passes the gas 
passageway in a single cell was able to be made to have been able to increase, and the rate of gas 
utilization was able to be raised greatly. It becomes possible using such an effect to constitute a fuel cell 
with few stack structures using the separator provided with two or more crevices like the 5th example. 
Here, the gas mass flow in each gas passageway in a single cell will decrease, and the capacity factor of 
gas will fall, so that the number of the single cells with which one stack structure is provided is 
increased. In order to increase the number of single cells per stack structure, securing the gas mass flow 
in the gas passageway in a single cell, Since it was accompanied by the increase in the amount of energy 
consumed in order to make the gas volume supplied to stack structure increase greatly and to pressurize 
an increase and gas of fuel consumption, the former was difficult for increasing the number of single 
cells per stack structure. If gas is supplied one by one to the gas passageway which divided the channel 
within each stack structure into plurality, and divided it using the separator provided with two or more 
crevices like the 5th example, the number of single cells per stack structure can be increased without 
being accompanied by the above-mentioned inconvenience. 

[0161] Drawing 31 is a fuel cell provided with two stack structures, and is an explanatory view showing 
the composition of the fuel cell 500 shown in drawing 17 , and the fuel cell 600 provided with same 
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number of single cells. Like the fuel cell 500, the fuel cell 600 is constituted using the separator 530, and 
since the channel within stack structure is divided into three, even if it makes the number of single cells 
per stack structure increase, it can fully secure the gas mass flow in the gas passageway in a single cell. 
Thus, by increasing the number of single cells per stack structure, and reducing the number of stack 
structures, the dead spaces produced in order to dedicate two or more stack structures in a case are 
reduced, and it becomes possible to miniaturize the whole fuel cell more. 
[01 62] Although the above-mentioned example explained the polymer electrolyte fuel cell, the 
composition of this invention is also applicable to the fuel cell of a different kind. For example, also 
when it applies to a phosphoric acid type fuel cell, a solid oxide fuel cell, etc., the same effect of raising 
the rate of gas utilization or raising wastewater nature can be acquired. 

[01 63] As for this invention, although the example of this invention was described above, it is needless 
to say that it can carry out with the aspect which becomes various within limits which are not limited to 
such an example at all and do not deviate from the gist of this invention. 
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TECHNICAL FIELD 



[Field of the Invention]This invention the gas separator for fuel cells, and this gas separator for fuel cells 
about the used fuel cell in detail, In the fuel cell which carries out the plural laminates of the single cell, 
and constitutes it, it is provided between the adjoining single cells, and a fuel gas flow route and an 
oxidizing gas passage are formed between the adjoining members, and it is related with the fuel cell 
using the separator for fuel cells which separates fuel gas and oxidizing gas, and this separator. 
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PRIOR ART ^ _^ 

[Description of the Prior Art]The gas separator for fuel cells is a member which constitutes the fuel cell 
stack by which two or more single cells were laminated, and has prevented mixing the fuel gas and 
oxidizing gas which are supplied to each of an adjacent single cell by having sufficient gas 
impermeability. Such a separator for fuel cells usually has rugged structure, such as the shape of a rib, 
on the surface. 

It also has the work which forms the channel of fuel gas and oxidizing gas (the gas separator of such 
composition is also called interconnector with a rib). 

That is, the separator for fuel cells forms the channel (channel in a single cell) of fuel gas or oxidizing 
gas between the adjoining member (gas diffusion layer) and the above-mentioned rugged structure, 
when included in a fuel cell stack. 

[0003]The gas separator for fuel cells has a predetermined hole structure other than the rugged structure 
which forms the above-mentioned gas passageway, this hole ~ the corresponding hole with which the 
adjacent gas separator was equipped when structure laminated a single cell provided with a gas separator 
and a fuel cell stack was constituted — structures lap and the gas manifold which pierces through the 
inside of a fuel cell stack to that laminating direction is constituted. It is distributed to each single cell, 
such a gas manifold making an inside pass the fuel gas or oxidizing gas supplied from the outside of a 
fuel cell, or a fuel exhaust gas or oxidation exhaust gas after electrochemical reaction was presented by 
each single cell is introduced, and it leads these to the fuel cell exterior. Therefore, these gas manifolds 
are open for free passage with the above-mentioned channel in a single cell formed in each laminated 
single cell. 

Gas is flowed out between a gas manifold and the channel in a single cell, and ON is possible. 

[0004] Drawing 32 is an explanatory view which expresses the composition of the separator 130 
superficially as an example of a gas separator known conventionally, the separator 130 - the 
circumference near [ the ] - four holes - it has the vent 140,143 and the fUel hole 150,152 as a structure. 
When these vents and fuel holes laminate the member containing the separator 130 and constitute a fuel 
cell, they are an inside of a fuel cell and form an oxidizing gas supply manifold, an oxidizing gas 
exhaust manifold, a fuel gas supply manifold, and a fuel gas exhaust manifold, respectively. 
[0005]The rib part 155 which connects the vent 140 and the vent 143 is formed in one field of the 
separator 130. 

The rib part (not shown) which connects the fuel hole 150 and the fuel hole 152 is provided in the field 
of another side of the separator 130. 

Here, these rib parts were taken as the grooved structure formed in parallel. When the member 
containing the separator 130 is laminated and a fuel cell is constituted, these rib parts form the gas 
passageway in a single cell between the members which adjoin the separator 130. That is, the rib part 
155 which connects the vent 140 and the vent 143 forms the oxidizing gas passage in a single cell, and 
the rib part which connects the fuel hole 150 and the fuel hole 152 forms the fuel gas flow route in a 
single cell. The oxidizing gas supplied to the fuel cell passes through the inside of the oxidizing gas 



http://www4.ipdl.inpit.go.jp/cgi-bin^^ 5/2/2008 



JP,2000-012051,A [PRIOR ART] 



Page 2 of 2 



supply manifold formed of the vent 140, is distributed to the oxidizing gas passage in a single cell 
formed in each single cell, after electrochemical reaction is presented with it, it joins by an oxidizing gas 
exhaust manifold, and it is discharged by the fuel cell exterior. Similarly, the fuel gas supplied to the 
fuel cell passes through the inside of the fuel gas supply manifold formed of the fuel hole 150, is 
distributed to the fuel gas flow route in a single cell formed in each single cell, after electrochemical 
reaction is presented with it, it joins by a fuel gas exhaust manifold, and it is discharged by the fuel cell 
exterior. 

[0006]In the fuel cell which presents electrochemical reaction with such fuel gas and oxidizing gas, and 
acquires electromotive force, to raise the capacity factor of the gas supplied is desired. Namely, although 
the gas (fuel gas or oxidizing gas) containing an electrode active material (hydrogen or oxygen) is 
supplied to a fuel cell, Since all the electrode active materials in gas may be used by electrochemical 
reaction, in order to fully advance electrochemical reaction, the gas containing the electrode active 
material of the quantity exceeding the quantity needed theoretically is supplied to the fuel cell. 
Therefore, the electrode active material in gas is carried out that it is easy to be used by electrochemical 
reaction, the capacity factor of gas is raised, and to stop the gas volume supplied to a ftiel cell is desired. 
If the gas volume supplied to a fuel cell is stopped, the amount of consumption of hydrogen can be 
stopped in fuel gas. In oxidizing gas, the amount of energy consumed in order to pressurize oxidizing 
gas (usually air) can be stopped, and the energy efficiency of the whole system provided with a fuel cell 
can be raised. 

[0007]In order to carry out the electrode active material in gas that it is easy to be used by 
electrochemical reaction and to raise the capacity factor of gas, gas is well stirred in a channel and 
should just change into the state where it is spread. It can be made easy to contact by this in the catalyst 
and electrode active material with which the electrode was equipped. The method of gas being well 
stirred in a channel, increasing the flow of the gas which passes through the inside of this channel, for 
example in the channel in a single cell, in order to change into the state where it is spread, and making 
the rate of flow quick can be chosen. Although how to make small the passage cross section of the 
channel in a single cell can be considered as a method of increasing the flow of the gas which passes 
through the inside of a channel, The composition which makes shape of the above-mentioned rugged 
structure which is formed on a gas separator and forms the channel in a single cell as such composition 
picture-drawn-without-lifting-the-brush-from-the-paper structure is proposed (for example, JP,7- 
263003,A etc.). Here, the gas supplied to each single cell is introduced in the thin channel continued and 
formed on the same side. Therefore, even if the gas volume supplied to a fuel cell from the exterior is 
the same, Compared with the case where it has composition which makes the wider range on the same 
field pass gas simultaneously in each single cell like composition of having been shown in drawing 32 . 
the rate of flow of the gas which passes through the arbitrary places of a channel can be made quick, and 
the capacity factor of gas can be raised. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[The means for solving a technical problem, and its operation and effect] Composition of a fuel cell of 
the gas separator for fuel cells of this invention is attained by laminating with the member which forms 
an electrolyte layer and an electrode, two holes which are the gas separators for fuel cells which form a 
gas passageway inside this fuel cell, and penetrate this gas separator for fuel cells to the thickness 
direction » with structure, this 2 ** hole - the flow path forming part in a single cell which consists of a 
crevice which makes structure open for free passage on one field of said gas separator for fuel cells, 
When you form more than one in said field side of said gas separator for fuel cells, you laminate said 
gas separator for fuel cells and you constitute a fuel cell, without being mutually open for free passage 
independently, respectively, let it be a gist to form said gas passageway by the flow path forming part in 
said single cell. 

[00 13] A gas separator for fuel cells of this invention constituted as mentioned above, two holes which 
constitute each flow path forming part in a single cell when this gas separator is laminated and a fuel cell 
is constituted — a gas passageway (gas manifold) which passes gas is formed in a laminating direction of 
a gas separator by structure, one field top of said gas separator — said two holes — a gas passageway (gas 
passageway in a single cell) which supplies gas to said electrolyte layer and said electrode by said 
crevice which makes structure open for free passage is formed, setting to said field side of said gas 
separator here — said two holes — a gas-passageway formation part in a single cell which consists of 
structure and said crevice, Since more than one are formed without being mutually open for free passage 
independently, respectively, when gas supplied to a fuel cell is distributed to a gas passageway formed 
in said gas separator surface, Gas is not supplied from a single gas manifold at once to the whole surface 
on the predetermined surface of a gas separator. When gas supplied to a fuel cell is distributed, gas is 
supplied from a respectively separate gas manifold for every gas passageway in a single cell of each 
which a flow path forming part in a single cell which divided the surface of a gas separator and was 
provided forms. 

[00 14] A fuel cell of this invention has the stack structure which carries out the plural laminates of the 
single cell which consists of a member containing an electrolyte layer, an electrode, and a gas separator, 
In response to supply of gas containing an electrode active material, are a fuel cell which acquires 
electromotive force according to electrochemical reaction, and said stack structure, As a channel where 
said gas passes an inside, have two or more divided-flow way formation parts, and each of two or more 
of said divided-flow way formation parts, A gas supply manifold which distributes said gas which is 
formed in a laminating direction of said stack structure, and passes an inside to each single cell, A gas 
exhaust manifold in which said gas which is formed in a laminating direction of said stack structure, and 
is discharged from each single cell gathers, It is formed in each single cell which constitutes said stack 
structure, and said gas supply manifold and said gas exhaust manifold are made to open for free passage, 
It consists of a gas passageway in a single cell which carries out the feeding and discarding of said gas to 
said electrolyte layer which constitutes said each single cell, and some fields of said electrode, Two or 
more crevices which form a gas passageway in said single cell with which said divided-flow way 
formation part is provided on at least one [ in said each gas separator with which said each single cell is 
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provided ] field are provided corresponding to each of two or more of said divided-flow way formation 
parts, without being mutually open for free passage. An end of said gas exhaust manifold with which 
one of said two or more divided-flow way formation parts is provided in an end of said stack structure, 
Said gas which was provided with a channel terminal area which connects an end of said gas supply 
manifold with which one of the others of said two or more divided-flow way formation parts is 
provided, and was supplied to said fuel cell makes it a gist to pass said two or more divided-flow way 
formation parts one by one via said channel terminal area. 

[001 5] Stack structure with which a fuel cell of this invention constituted as mentioned above is provided 
is provided with inside of two or more divided-flow way formation parts. Each divided-flow way 
formation part is formed from a gas passageway in a single cell which was open for free passage with 
two gas manifolds and these two gas manifolds, and was provided in each single cell, respectively, 
Within said divided-flow way formation part, said gas passing an inside of one gas manifold to a 
laminating direction of said stack structure. It is distributed to a gas passageway in said each single cell 
which is open for free passage to this one gas manifold, and electrochemical reaction in each single cell 
is presented, From said each gas passageway in a single cell, it is further discharged by gas manifold of 
another side, and passes through inside of a gas manifold of this another side to a laminating direction of 
said stack structure. As for gas which two or more divided-flow way formation parts were connected 
one by one by said channel terminal area in said gas manifold end with which each divided-flow way 
formation part is provided, and was supplied from the outside, said divided-flow way formation part is 
passed one by one. 

[0016]Here, on at least one [ in said gas separator with which each single cell is provided ] field, a 
crevice which forms a gas passageway in said single cell is provided, and this crevice is provided 
corresponding to each of two or more of said divided-flow way formation parts. Since a crevice of these 
plurality is formed without being mutually open for free passage on one field of a gas separator, When 
gas supplied to a fuel cell is distributed to a gas passageway formed in an inside of a single cell, gas is 
not supplied from a single gas manifold at once to the whole surface on the predetermined surface of a 
gas separator. When gas supplied to a fuel cell is distributed, gas is supplied from a respectively separate 
gas manifold for every gas passageway in a single cell of each which said crevice which divided the 
surface of a gas separator and was provided forms. 

[0017]Therefore, according to a fuel cell constituted using a gas separator for fuel cells of this invention, 
and the fuel cell of this invention. To the whole gas passageway in a single cell provided in the gas 
separator surface, when gas is supplied at once from a single gas manifold, it compares, Since a flow of 
gas passed per unit sectional area of a gas passageway in a single cell increases and the rate of flow 
speeds up, the diffusibility of gas in a channel improves and an electrode active material in gas reaches 
easily a catalyst established on an electrode. Therefore, since an electrode active material becomes is 
easy to be used by electrochemical reaction and a capacity factor of gas improves, an effect that gas 
volume which should be supplied to a fuel cell can be stopped is done so. 

[001 8] When the rate of flow of gas in a gas passageway in a single cell speeds up, in a channel of 
oxidizing gas containing especially oxygen, an effect that wastewater nature in a channel can be raised is 
done so. When electrochemical reaction advances in a fuel cell, in the cathode side with which oxidizing 
gas is supplied, produced water arises, this produced water is evaporated in oxidizing gas, and it is 
discharged out of a fuel cell, but when produced water stagnates without the ability to evaporate in 
oxidizing gas, there is a possibility of coming to bar diffusion of gas. By speeding up the rate of flow of 
oxidizing gas in a gas passageway in a single cell, it can prevent urging that produced water evaporates 
in oxidizing gas, and produced water stagnating, and barring diffusion of gas. 

[0019]Since a total amount of gas which should be supplied to a fuel cell can be reduced, an effect that a 
humidifying amount to oxidizing gas supplied to a fuel cell can be reduced is also acquired. In a 
polymer electrolyte fuel cell, since a part of moisture which electrolyte membranes including produced 
water which is produced in the cathode side, and which was mentioned already hold is evaporated in 
oxidizing gas and it is discharged out of a fuel cell, it usually humidified beforehand oxidizing gas 
supplied to a fuel cell, and has prevented desiccation of an electrolyte membrane. If a total amount of 
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oxidizing gas supplied to a fuel cell can be reduced as described above, a moisture content carried out 
out of a fuel cell by oxidizing gas can be lessened more, and a humidifying amount of oxidizing gas 
supplied to a fuel cell can be reduced. An amount of energy consumed by this in order to humidify 
oxidizing gas is reducible. When using reformed gas which obtained it by carrying out steam reforming 
of the hydrocarbon as fuel gas supplied to a fuel cell, special composition which humidifies fuel gas is 
unnecessary, but to use hydrogen gas as fuel gas, before supplying a fuel cell, it is necessary to 
humidify. Also in this case, since a total amount of gas which should be supplied to a fuel cell can be 
reduced, a humidifying amount can be stopped and an effect that an amount of energy consumed for 
humidification is reducible can be acquired. 

[0020] According to a fuel cell constituted using a gas separator for fuel cells of this invention, and the 
fuel cell of this invention. Since gas is supplied from a gas manifold which a field to which oxidizing 
gas or fuel gas is supplied is divided in arbitrary single cells, and is different to each field, Also when 
the water of condensation stagnates in a terminal area of a gas manifold and a channel in a single cell, 
there is no possibility that supply of gas to a single cell may be severed thoroughly. Namely, even if the 
water of condensation stagnates in the above-mentioned terminal area and supply of gas to a 
predetermined channel in a single cell is intercepted, A possibility that all the terminal areas 
corresponding to two or more gas passagewaies in a single cell formed on the same side of a gas 
separator will be blockaded simultaneously is very low, and it can prevent supply of gas to either of the 
single cells which constitute stack structure originating in stagnation of the water of condensation, and 
stopping. 

[0021]In a gas separator for fuel cells of this invention, it is good also as having a flow path forming part 
in a single cell of said plurality to the both sides. If it has such composition, as described above, in a fuel 
cell constituted using a gas separator for fuel cells of this invention, an effect of raising a capacity factor 
of gas can be acquired in both a channel of fuel gas containing hydrogen, and a channel of oxidizing gas 
containing oxygen. 

[0022]Gas which contains said electrode active material in a fuel cell of this invention, It is the oxidizing 
gas containing oxygen and a gas passageway in said single cell into which said oxidizing gas flows is 
good in said each single cell also as having been formed so that a flow direction of said oxidizing gas 
which passes an inside might turn into a direction which goes to a lower part from the upper part like a 
case where gravity is followed. 

[0023]If it has such composition, in a gas passageway in a single cell which oxidizing gas passes, 
wastewater nature can be raised further. Namely, produced water produced in the cathode side with 
advance of electrochemical reaction in a fuel cell, Also when it has condensed by a gas passageway in a 
single cell, by making a flow direction of oxidizing gas in a gas passageway in a single cell go to a 
lower part from the upper part, the water of condensation becomes that it is easy to be discharged 
according to gravity, and can prevent it from the water of condensation stagnating in a channel and 
barring circulation of gas. 

[0024] Said two or more crevices formed on one field of this gas separator for fuel cells in a gas 
separator for fuel cells of this invention, See from the upper part of said one field, and make U type and 
each U type turns to the same direction, respectively, And it is arranged so that it may adjoin mutually, 
and the aforementioned hole structure with which it provides two [ at a time ] two or more flow path 
forming parts in said single cell, respectively is good also as being arranged along a peripheral area of 
said gas separator for fuel cells, so that it may adjoin mutually. 

[0025]Similarly in a fuel cell of this invention, said two or more crevices formed on one field of said gas 
separator, See from the upper part of said one field, and make U type and each U type turns to the same 
direction, respectively, And a gas passageway in said single cell which it is arranged so that it may 
adjoin mutually, and said crevice of ******** forms, It connects with said gas supply manifold and said 
gas exhaust manifold in both ends of said crevice which makes U type, Said gas supply manifold with 
which each of two or more of said divided-flow way formation parts is provided, and said gas exhaust 
manifold are good also as adjoining mutually and being allocated along with one of the sides of said 
stack structure. 
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[0026] According to a fuel cell constituted using a gas separator for fuel cells of such this invention, and 
the fuel cell of this invention. A gas supply manifold and a gas exhaust manifold which gas of the same 
kind passes, It is allocated in the side of stack structure along with one, and between gas manifolds 
which gas of the same kind passes, since it is not necessary to secure the sealing nature of gas strictly, 
seal structure of a field which forms a gas manifold can be simplified. By making into U type shape of a 
crevice which forms a gas passageway in a single cell, Compared with a case where form a crevice in 
linear shape and a pore for a gas manifold is formed in the both ends, it becomes possible to use a larger 
field on the surface of a gas separator for a gas passageway in a single cell, and a gas separator and a 
fuel cell using this can be miniaturized. 

[0027]In a fuel cell of such this invention, by carrying out heat exchange between insides of a fuel cell, 
A cooling fluid way where heat produced in connection with said electrochemical reaction was 
removed, and temperature inside a fuel cell is a channel which makes the inside pass cooling fluid which 
prevents going up to a non-wanting temperature, and was provided in two or more predetermined 
positions inside a fuel cell, . It is formed in a laminating direction of said stack structure, and distribute 
said cooling fluid to said cooling fluid way. Or have a cooling fluid manifold with which said cooling 
fluid which passed through said each cooling fluid way gathers, and said cooling fluid manifold, It is 
provided near said gas supply manifold which adjoined mutually and was provided along with one of 
the sides which form said stack structure, and said gas exhaust manifold, It is better also as having been 
provided in a position which is distant from a place in which a gas passageway in said single cell is 
formed than a position in which said gas supply manifold and said gas exhaust manifold were allocated. 
[002 8] If it has such composition, in order to allocate a cooling fluid manifold in a position which is 
distant from a place in which a gas passageway in said single cell is formed rather than a position in 
which said gas supply manifold and said gas exhaust manifold were allocated, A fuel cell can be 
effectively miniaturized about a predetermined direction (the direction of [ between the sides in which a 
gas supply manifold and a gas exhaust manifold are not allocated ]). 

[0029]A gas separator for fuel cells of this invention, Said two or more crevices which equip both sides 
of said gas separator for fuel cells with a flow path forming part in a single cell of said plurality, and are 
formed on one field of said gas separator for fuel cells, See from the upper part of said one field, and 
make U type and each U type turns to the 1st direction, respectively, And said two or more crevices 
which are arranged so that it may adjoin mutually, and are formed on a field of another side of said gas 
separator for fuel cells, See from the upper part of a field of said another side, and make U type and each 
U type turns to the 2nd direction for reverse with said 1st direction, respectively, And the 
aforementioned hole structure with which it provides two [ at a time ] two or more flow path forming 
parts in said single cell which are arranged so that it may adjoin mutually, and were formed on one field 
of said gas separator for fuel cells, respectively, Along the 1st peripheral area of said gas separator for 
fuel cells, it is arranged so that it may adjoin mutually, The aforementioned hole structure with which it 
provides two [ at a time ] two or more flow path forming parts in said single cell formed on a field of 
another side of said gas separator for fuel cells, respectively is good also as being arranged along the 1st 
peripheral area of said gas separator for fuel cells, and the 2nd peripheral area that counters, so that it 
may adjoin mutually. 

[0030]Similarly in a fuel cell of this invention said gas separator, Said two or more crevices which have 
said two or more crevices to the both sides, respectively, and are formed on one field of said gas 
separator, See from the upper part of said one field, and make U type and each U type turns to the 1st 
direction, respectively, And said two or more crevices which are arranged so that it may adjoin 
mutually, and are formed on a field of another side of said gas separator, See from the upper part of a 
field of said another side, and make U type and each U type turns to the 2nd direction for reverse with 
said 1st direction, respectively, And either of the gas passagewaies in said single cell which said two or 
more crevices which are arranged so that it may adjoin mutually, and were formed on one field of said 
gas separator form, said gas supply manifold open for free passage, and said gas exhaust manifold, 
Along the 1st side of said stack structure, it is allocated so that it may adjoin mutually, Either of the gas 
passagewaies in said single cell which said two or more crevices formed on a field of another side of 
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said gas separator form, said gas supply manifold open for free passage, and said gas exhaust manifold 
meet the 1st side of said stack structure, and the 2nd side that counters, It is good also as being allocated 
so that it may adjoin mutually. 

[0031] According to a fuel cell constituted using a gas separator for fuel cells of such this invention, and 
the fuel cell of this invention. Since a gas supply manifold and a gas exhaust manifold which gas of the 
same kind passes are allocated in the side of stack structure along with one like the above-mentioned 
composition, Since a larger field on the surface of a gas separator can be used for a gas passageway in a 
single cell while being able to simplify seal structure of a field which forms a gas manifold, an effect 
that a gas separator and a fuel cell using this can be miniaturized can be acquired. A gas manifold which 
a gas passageway in a single cell formed on one field of a gas separator opens for free passage, With a 
gas manifold which a gas passageway in a single cell formed on a field of another side of a gas separator 
opens for free passage. Since it is formed along the side which counters mutually, in a fuel cell, distance 
between the sides in which a gas manifold is not formed can be effectively made small, and the whole 
fuel cell can be miniaturized more. 

[0032]Said gas supply manifold with which said divided-flow way formation part is provided in a fuel 
cell of this invention, As opposed to a gas passageway in said single cell formed in said all single cells 
with which said stack structure was equipped, Said gas exhaust manifold which supplies said gas 
simultaneously and with which said divided-flow way formation part is provided is good also as said gas 
simultaneously discharged from a gas passageway in said single cell formed in said all single cells with 
which said stack structure was equipped gathering. If it has such composition, structure of a gas 
manifold can be simplified. 

[0033]It is formed in a laminating direction of said stack structure in a fuel cell of this invention, Have 
two or more tubular structure committed as said gas supply manifold or said gas exhaust manifold, and 
at least one of said the tubular structure. In said single cell which has a blocking section which intercepts 
a flow of gas which passes an inside in an internal position, and was allocated in it by the upstream of a 
flow of said gas rather than said blocking section. Said tubular structure which has said blocking section 
is used as said gas supply manifold, Said gas is simultaneously supplied to each of a gas passageway in 
said single cell with which said single cell allocated in said upstream is provided, In said single cell 
allocated in the downstream of a flow of said gas rather than said blocking section. It is good also as 
supplying said gas simultaneously to each of a gas passageway in said single cell with which said single 
cell which used said tubular structure committed as said gas exhaust manifold by the upstream as said 
gas supply manifold, and was allocated in said downstream rather than said blocking section is provided. 

[0034]If it has such composition, gas supplied to stack structure will be simultaneously supplied to a gas 
passageway in a single cell with which a single cell arranged at the upstream of a flow of gas is provided 
rather than a blocking section. Gas discharged from a single cell arranged at these upstream is supplied 
to a gas passageway in a single cell with which a single cell arranged rather than a blocking section at 
the downstream is provided by making into a gas supply manifold the tubular structure committed as a 
gas exhaust manifold in the upper stream rather than a blocking section. Therefore, compared with 
composition which supplies gas to a gas passageway in a single cell with which all the single cells 
which constitute stack structure are provided simultaneously, gas volume supplied to each gas 
passageway in a single cell increases, and the rate of flow of gas in a channel can be sped up. Thus, it is 
realizable by easy composition of providing a blocking section in the tubular structure which constitutes 
a manifold for an effect of increasing gas volume in a channel. 

[0035]In a fuel cell of this invention, after said gas to which said stack structure which this fuel cell 
equips with said two or more divided-flow way formation parts is supplied by two or more preparations 
and said fuel cell is divided beforehand, it is good also as being supplied to each of two or more of said 
stack structures. Also in this case, since each stack structure is provided with two or more divided-flow 
way formation parts as a channel where said gas passes an inside, in each stack structure, an effect by a 
flow of gas which passes a gas passageway in a single cell increasing mentioned already is acquired. 
[0036]Or in a fuel cell of this invention this fuel cell, Said gas to which said stack structure provided 
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with said two or more divided-flow way formation parts was supplied by one of predetermined [ the / of 
two or more preparations and said two or more stack structures ], While passing said two or more 
divided-flow way formation parts with which stack structure predetermined [ this ] is provided one by 
one, it is good also as going via said divided-flow way formation part with which said different stack 
structure from said predetermined stack structure is provided. 

[0037]Also in this case, since each stack structure is provided with two or more divided-flow way 
formation parts as a channel where said gas passes an inside, in each stack structure, an effect by a flow 
of gas which passes a gas passageway in a single cell increasing mentioned already is acquired. Since 
gas supplied to a fuel cell passes a divided-flow way formation part with which two or more stack 
structures are provided respectively one by one, after it divides a flow of gas beforehand, it can reduce a 
number which divides a flow of gas into each stack structure by an upstream part compared with a case 
where gas is supplied. By this, a gas mass flow which passes a gas passageway in a single cell can be 
increased further, and accuracy which divides a flow of gas can be raised. When accuracy which divides 
a flow of gas improves, gas volume supplied to each stack structure can be equalized more, and an 
output in each stack structure can be equalized. 
[0038] 

[Embodiment of the Invention] In order to clarify further composition and an operation of this invention 
explained above, an embodiment of the invention is described based on an example below. The fuel cell 
which is the 1st example of this invention is a polymer electrolyte fuel cell, and is formed of the stack 
structure which carried out the plural laminates of the single cell. The top view showing the composition 
of the separator 30 with which the fuel cell of this example is provided with the exploded perspective 
view showing the composition of the single cell 20 which is a basic unit of the stack structure 15 from 
which drawing 1 constitutes the fuel cell of the 1st example, and drawing 2 . and drawing 3 are the 
perspective views showing the appearance of the stack structure 15. First, based on drawing 1 t hru/or 
drawing 3 . the composition of a fuel cell is explained, next the situation of the flow of the gas in this fuel 
cell is explained. 

[003 9] As mentioned above, the fuel cell of this example is a polymer electrolyte fuel cell, and is 
constituted by the stack structure 15 which laminated the single cell 20 which is a basic unit. As shown 
in drawing L, the single cell 20 is constituted by the electrolyte membrane 31, the anode 32, the cathode 
33, and the separator 30. 

[0040]Here, the electrolyte membrane 3 1 is an ion-exchange membrane of the proton conductivity 
formed with solid polymer material, for example, fluororesin, and shows good electrical conductivity 
according to a damp or wet condition. In this example, the Nafion film (made by Du Pont) was used. 
The alloy which consists of platinum as a catalyst or platinum, and other metal is applied to the surface 
of the electrolyte membrane 31 . The carbon powder which supported the alloy which consists of 
platinum or platinum, and other metal as a method of applying a catalyst is produced, The suitable 
organic solvent was made to distribute the carbon powder which supported this catalyst, a proper 
quantity of electrolytic solutions (for example, Aldrich Chemical, Nafion Solution) were added and 
pasted, and the method of screen-stenciling on the electrolyte membrane 3 1 was taken. Or the 
composition which carries out film shaping of the paste containing the carbon powder which supported 
the above-mentioned catalyst, produces a sheet, and presses this sheet on the electrolyte membrane 3 1 is 
also preferred. 

[0041]Both the anode 32 and the cathode 33 are formed by the carbon crossing woven with the thread 
which consists of carbon fiber. In this example, although the anode 32 and the cathode 33 were formed 
by carbon crossing, the composition formed by the carbon paper or carbon felt which consists of carbon 
fiber is also preferred. 

[0042]The separator 30 is formed by the gas impenetrated conductive member, for example, the 
substantia-compacta carbon which compressed carbon and it presupposed gas un-penetrating. Drawing 2 
(A) and (B) is a top view showing signs that the separator 30 was seen from double-sided each. The 
separator 30 is provided with ten holes near [ the ] the circumference. That is, the pores 40, 41, and 42 
which are three holes which adjoin along with this neighborhood are formed near the one side of the 
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separator 30, and the pores 43, 44, and 45 which similarly adjoin are formed near the neighborhood 
which counters around here. The pore 50 and the pore 51 which are two holes which adjoin along with 
this neighborhood are provided near [ which is different in the two above-mentioned sides ] the one side, 
and the pore 52 and the pore 53 which similarly adjoin are provided near the neighborhood which 
counters around here (refer to drawing 2 V The separator 30 is provided with the grooved rib formed in 
parallel with the both sides. 

[0043]The rib part 55 is the same with the pore 41, this and the pore 44 which counters are connected, in 
respect of one of the two of the separator 30, the pore 40, and this and the pore 43 which counters are 
connected here, and the rib part 57 is formed [ the rib part 56 is the same with the pore 42, this and the 
pore 45 which counters are connected, and ]. In respect of another side of the separator 30, the pore 50, 
and this and the pore 52 which counters are connected, the rib part 58 connects the pore 51, and this and 
the pore 53 which counters, and the rib part 59 is formed. Each of these rib parts are making a parallel 
grooved structure mutually, as described above. 

[0044] As shown in drawing I, when the separator 30 is laminated with the electrolyte membrane 31, the 
anode 32, and the cathode 33, forms the single cell 20 and constitutes the stack structure 15 further, each 
rib part forms a gas passageway between adjoining gas diffusion electrodes. Namely, the rib parts 55-57 
which connect two pores countered of the pores 40-45, The rib parts 58 and 59 which connect two pores 
which form the oxidizing gas passage in a single cell between the surfaces of the adjoining cathode 33, 
and are countered of the pores 50-53 form the fuel gas flow route in a single cell between the surfaces of 
the adjoining anode 32. 

[0045] When the single cell 20 is laminated and the stack structure 15 is assembled, the pores 40, 44, and 
42 with which each separator 30 is provided form the oxidizing gas supply manifolds 60, 61, and 62 
which penetrate stack structure 15 inside to the laminating direction, respectively. Similarly the pores 
43, 41, and 45 form the oxidizing gas exhaust manifolds 63, 64, and 65 which penetrate stack structure 
15 inside to the laminating direction, respectively. The pores 52 and 51 form the fuel gas supply 
manifolds 66 and 67 which similarly penetrate stack structure to the laminating direction, respectively, 
and the pores 50 and 53 form the fuel gas exhaust manifolds 68 and 69, respectively (refer to drawing 
2). It explains later that the gas within these gas passagewaies formed in the stack structure 15 flows in 
detail (see drawing 6 and drawing 7 w hich are mentioned later). 

[0046] When assembling the stack structure 15 provided with each member explained above, it piles up 
one by one in order of the separator 30, the anode 32, the electrolyte membrane 31, the cathode 33, and 
the separator 30, and while laminated a predetermined number of single cells 20, and the return plate 70 
is arranged at the end. The stack structure 15 which arranges the collecting electrode plates 36 and 37, 
the electric insulating plates 38 and 39, and the end plates 80 and 85 one by one to the both ends, and is 
shown in drawing 3 is completed. 

[0047]The return plate 70 is formed with substantia-compacta carbon like the separator 30. Drawing 4 is 
an explanatory view showing the shape of the return plate 70. Drawing 4 (A) expresses plane 
appearance and drawing 4 (B) expresses the situation of the (B)-(B) section in drawing 4 (A). As shown 
in drawing 4 , the return plate 70, It has the crevices 71, 72, and 74 and the pores 75, 76, 77, and 78 near 
[ the ] the periphery, and when the stack structure 15 is constituted, the return plate 70 is allocated so 
that the adjoining separator 30 and the field which has the crevices 71, 72, and 74 may touch. Although 
the situation of the section of the crevice 71 was shown in drawing 4 (B). other crevices 72 and 74 have 
the same structure, and each of these is the hollow structures which dug the return plate 70 surface and 
were established, the hole in which the pores 75-78 penetrate the return plate 70 — it is structure. 
[0048] When the crevice 71 with which the return plate 70 is provided constitutes the stack structure 15, 
it laps with the pore 43 and the pore 44 which the adjoining separator 30 has, and makes the end of the 
oxidizing gas exhaust manifold 63 mentioned already, and the end of the oxidizing gas supply manifold 
61 open for free passage here. When the crevice 72 constitutes the stack structure 15, it laps with the 
pore 41 and the pore 42 which the adjoining separator 30 has, and makes the end of the oxidizing gas 
exhaust manifold 64 mentioned already, and the end of the oxidizing gas supply manifold 62 open for 
free passage. When the crevice 74 constitutes the stack structure 15, it laps with the pore 50 and the pore 
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51 which the adjoining separator 30 has, and makes the end of the fuel gas exhaust manifold 68 
mentioned already, and the end of the fuel gas supply manifold 67 open for free passage similarly. 
[0049]It laps with the pore 40 of the separator 30, and the opening of the end of the oxidizing gas supply 
manifold 60 is carried out, the pore 76 laps with the pore 45 of the separator 30, and the pore 75 carries 
out the opening of the end of the oxidizing gas exhaust manifold 65. It laps with the pore 52 of the 
separator 30, and the opening of the end of the fuel gas supply manifold 66 is carried out, the pore 78 
laps with the pore 53 of the separator 30, and the pore 77 carries out the opening of the end of the fuel 
gas exhaust manifold 69. the oxidizing gas supply manifolds 60-62, the oxidizing gas exhaust manifolds 
63-65, the fuel gas supply manifolds 66 and 67, and the fuel gas exhaust manifolds 68 and 69 — each 
other end is blockaded by the collecting electrode plate 37. 

[0050]the collecting electrode plates 36 and 37 - gas, such as substantia-compacta carbon and a copper 
plate, - it is formed of a conductive member [ **** / un-], the electric insulating plates 38 and 39 are 
formed of insulation members, such as rubber and resin, and the end plates 80 and 85 are formed with 
metal, such as steel provided with rigidity. The output terminals 36A and 37A are formed in the 
collecting electrode plates 36 and 37, respectively, and an output of the electromotive force produced 
with the fuel cell constituted by the stack structure 15 is possible, four holes which lap with these pores 
75-78 and whose formation of a gas passageway is attained at the pores 75-78 with which the return 
plate 70 is provided, and a corresponding position when the stack structure 15 is constituted in the 
collecting electrode plate 36, the electric insulating plate 38, and the end plate 80 - structure is 
established, respectively. For example, corresponding to each of the pores 75-78, the pores 81-84 are 
formed in the end plate 80 (refer to drawing 3) . 

[0051]when operating the fiiel cell which consists of the stack structure 15, the pore 83 with which the 
end plate 80 is provided, and the fuel gas feed unit which is not illustrated are connected — hydrogen — 
rich fuel gas is supplied to the inside of a fuel cell. Similarly, when operating a fuel cell, the pore 81 and 
the oxidizing gas feed unit which is not illustrated are connected, and the oxidizing gas (air) containing 
oxygen is supplied to the inside of a fuel cell. Here, a fuel gas feed unit and an oxidizing gas feed unit 
are devices which perform humidification and application of pressure of the specified quantity to each 
gas, and are supplied to a fuel cell. When operating a fuel cell, the pore 84 and the fuel gas exhaust 
which is not illustrated are connected, and the pore 82 and the oxidizing gas exhaust which is not 
illustrated are connected. 

[0052] Although the built-up sequence of each member when the stack structure 15 is constituted is as 
having mentioned already, in the field which touches the separator 30, a predetermined sealing member 
is provided in the periphery of the electrolyte membrane 3 1 . This sealing member prevents fuel gas and 
oxidizing gas beginning to leak from each inside of a single cell, and it plays the role which prevents 
fuel gas and oxidizing gas from being mixed in the stack structure 15. 
[0053]The stack structure 15 which consists of each member explained above is held where 
predetermined thrust is applied to the laminating direction, and a fuel cell completes it. About the 
composition which presses the stack structure 15, since it was not concerned, the graphic display was 
abbreviated to the important section of this invention. In order to hold pressing the stack structure 15, It 
is good also as composition which binds the stack structure 15 tight using a bolt and a nut, or the stack 
member housing of predetermined shape is prepared, It is good also as composition which bends the 
both ends of stack member housing after storing the stack structure 15 inside this stack member housing, 
and makes thrust act on the stack structure 15. 

[0054]In the above-mentioned explanation, although it presupposed that the separator 30 and the return 
plate 70 are formed with the substantia-compacta carbon which compressed carbon and it presupposed 
gas un-penetrating, they are good also as forming according to different construction material. For 
example, it is good also as forming with baking body carbon or forming by a metallic member. When 
forming by a metallic member, it is desirable to choose the metal which has sufficient corrosion 
resistance. Or it is good also as covering the surface of a metallic member with the construction material 
which has sufficient corrosion resistance. 

[0055] Although drawing 2 did not indicate, The separator 30 of this example is provided also with the 
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pore for forming the cooling water manifold which cooling water other than the pores 40-45 for forming 
the gas manifold which oxidizing gas passes, and the pores 50-53 for forming the gas manifold which 
fuel gas passes passes. Although the chemical energy in the fuel supplied to a fuel cell is changed into 
electrical energy in the electrochemical reaction which advances with a fuel cell, conversion to electrical 
energy from chemical energy is not necessarily performed thoroughly, and the remaining energies that 
were not changed into electrical energy are released as heat. Thus, in order to continue generation of 
heat with power generation and to carry out the operating temperature of a fuel cell desirable within the 
limits, the fuel cell usually provided the channel of cooling water in the fuel cell, and has removed 
excessive heat by passing cooling water in a fuel cell. 

[0056] When members, such as a separator mentioned already, are laminated and the stack structure 15 is 
constituted, this pore with which the separator 30 is provided forms the cooling water manifold which 
penetrates the inside of the stack structure 15 and carries out the feeding and discarding of the cooling 
water to the circulating-water-flow way between single cells mentioned later. In the stack structure 15 
which constitutes such a fuel cell, it has a cooling channel separator which forms in the surface the 
rugged structure which forms the channel of cooling water instead of the usual separator 30 for every 
single cell of the laminated predetermined number (not shown). The rugged structure formed on this 
cooling channel separator forms the circulating-water-flow way between single cells between a cooling 
channel separator and the member which adjoins this. This circulating-water-flow way in a stack 
arranged for every single cell of a predetermined number received the feeding and discarding of cooling 
water from the cooling water manifold which consists of the above-mentioned pore, and has removed 
the excessive heat produced with power generation with this cooling water out of the fuel cell. 
[0057]Next, it explains that the fuel gas in the fuel cell provided with the above composition and 
oxidizing gas flow. First, oxidizing gas is explained. The explanatory view and drawing 7 t o which 
drawing 6 e xpresses the flow of the oxidizing gas within the stack structure 15 in three dimensions are 
the explanatory view which similarly expressed the flow of oxidizing gas superficially. As mentioned 
already, the oxidizing gas feed unit formed in the fuel cell exterior, The oxidizing gas (application-of- 
pressure air) which is connected to the pore 81 provided in the end plate 80, and is supplied from an 
oxidizing gas feed unit, It is introduced in the oxidizing gas supply manifold 60 via the pore provided in 
the position to which the electric insulating plate 38 and the collecting electrode plate 36 correspond, 
and the pore 75 provided in the return plate 70. The oxidizing gas which passes through the inside of the 
oxidizing gas supply manifold 60 is drawn in each single cell 20 in the gas passageway (oxidizing gas 
passage in a single cell) formed between the cathodes 33 which adjoin the rib part 55 in each separator 
30. Although electrochemical reaction is presented with the oxidizing gas led to the oxidizing gas 
passage in these single cells in each single cell, the remaining oxidizing gas that did not participate in a 
reaction is discharged by the oxidizing gas exhaust manifold 63 formed of the pore 43 provided in the 
separator 30. In the oxidizing gas exhaust manifold 63, in the oxidizing gas supply manifold 60, while 
oxidizing gas passes for reverse, the oxidizing gas discharged from the oxidizing gas passage in a single 
cell formed in each single cell is joined. 

[0058]If such oxidizing gas reaches the return plate 70 of stack structure 15 end, it will be further drawn 
by the crevice 71 in the oxidizing gas supply manifold 61. The oxidizing gas drawn in the oxidizing gas 
supply manifold 61 , It is distributed to each oxidizing gas passage in a single cell formed between the 
cathodes 33 which adjoin the rib part 56 in each separator 30, and electrochemical reaction is presented, 
passing through the oxidizing gas passage in this single cell, passing through the inside of this oxidizing 
gas supply manifold 61. Thus, the oxidizing gas which passed through the oxidizing gas passage in a 
single cell is discharged by the oxidizing gas exhaust manifold 64, in the oxidizing gas supply manifold 
61, joins flowing for reverse and reaches the return plate 70 again. 

[0059]In the return plate 70, oxidizing gas is led to the crevice 72 and introduced into the oxidizing gas 
supply manifold 62. In the oxidizing gas supply manifold 62, similarly oxidizing gas, It is distributed to 
each oxidizing gas passage in a single cell formed between the cathodes 33 which adjoin the rib part 57 
in each separator 30, and electrochemical reaction is presented, passing through the oxidizing gas 
passage in this single cell, passing through the inside of this oxidizing gas supply manifold 62. Thus, the 
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oxidizing gas which passed through the oxidizing gas passage in a single cell is discharged by the 
oxidizing gas exhaust manifold 65 Joins, in the oxidizing gas supply manifold 62, flows for reverse and 
reaches the return plate 70 again. The oxidizing gas which reached the return plate 70 is discharged by 
the oxidizing gas exhaust linked to this pore 82 via the pore 76 of the return plate 70, the pore provided 
in the position to which the collecting electrode plate 36 and the electric insulating plate 38 correspond, 
and the pore 82 provided in the end plate 80. 

[0060] As mentioned above, although it explained that the oxidizing gas within the stack structure 15 
flowed, the same may be said of the fuel gas within the stack structure 15 flowing. Drawing 8 is the 
explanatory view which expressed superficially the flow of the fuel gas within the stack structure 15. As 
mentioned already, the fuel gas feed unit formed in the fuel cell exterior, The fuel gas which is 
connected to the pore 83 provided in the end plate 80, and is supplied from a fuel gas feed unit is 
introduced in the fuel gas supply manifold 66 via the pore provided in the position to which the electric 
insulating plate 38 and the collecting electrode plate 36 correspond, and the pore 77 provided in the 
return plate 70. The fuel gas which passes through the inside of the fuel gas supply manifold 66 is drawn 
in each single cell 20 in the gas passageway (fuel gas flow route in a single cell) formed between the 
anodes 32 which adjoin the rib part 58 in each separator 30. Although electrochemical reaction is 
presented with the fuel gas led to the fuel gas flow route in these single cells in each single cell, the 
remaining fuel gas that did not participate in a reaction is discharged by the fuel gas exhaust manifold 68 
via the pore 50 provided in the separator 30. In the fuel gas exhaust manifold 68, in the fuel gas supply 
manifold 66, while fuel gas passes for reverse, the fuel gas discharged from the fuel gas flow route in a 
single cell formed in each single cell is joined. 

[006 l]If such fuel gas reaches the return plate 70 of stack structure 15 end, it will be further drawn by 
the crevice 74 in the fuel gas supply manifold 67. The fuel gas drawn in the fuel gas supply manifold 67, 
It is distributed to each fuel gas flow route in a single cell formed between the anodes 32 which adjoin 
the rib part 59 in each separator 30, and electrochemical reaction is presented, passing the fuel gas flow 
route in this single cell, passing through the inside of this fuel gas supply manifold 67. Thus, the fuel gas 
which passed the fuel gas flow route in a single cell is discharged by the fuel gas exhaust manifold 69, in 
the fuel gas supply manifold 67, joins flowing for reverse and reaches the return plate 70 again. The fuel 
gas which reached the return plate 70 is discharged by the fuel gas exhaust linked to this pore 84 via the 
pore 78 of the return plate 70, the pore provided in the position to which the collecting electrode plate 36 
and the electric insulating plate 38 correspond, and the pore 84 provided in the end plate 80. 
[0062]In [ according to the fuel cell of this example constituted as mentioned above ] the surface of each 
separator 30, Since the field in which the channel of oxidizing gas and fuel gas is formed was divided 
into 3 and 2, respectively and the gas supply manifold and the gas exhaust manifold are independently 
provided corresponding to each of the divided field, Even if the gas mass flow supplied to the whole fuel 
cell is the same, compared with the conventional composition which does not divide the field in which a 
channel is formed, the gas mass flow per [ in the gas passageway in a single cell ] unit sectional area is 
increased, and a gas flow rate can be raised. For example, when the rib parts 55, 56, and 57 have divided 
into three equally the field which can form the oxidizing gas passage in a single cell in the separator 30, 
respectively. Even if the gross area which forms the rib part in the separator surface is the same as the 
flow of the oxidizing gas supplied to a fuel cell from an oxidizing gas feed unit, compared with the case 
where the separator 130 shown in drawing 32 is used, the flow of the oxidizing gas which passes 
through the inside of the oxidizing gas passage in a single cell increases 3 times. 
[0063]Therefore, by dividing the field in which a gas passageway is formed, within a gas passageway, 
gas is stirred well and will be in the state where it is spread. By this, the catalyst and electrode active 
material with which the electrode was equipped contact easily, the electrode active material in gas can 
be carried out that it is easy to be used by electrochemical reaction, and the capacity factor of gas can be 
raised. If the capacity factor of gas improves, even if it reduces conventionally the total amount of the 
gas supplied to a fuel cell from a fuel gas feed unit or an oxidizing gas feed unit, it will become possible 
to fully advance electrochemical reaction. Therefore, about fuel gas, the effect that the amount of 
consumption of fuel can be stopped is acquired. It is effective when using especially the reformed gas 
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which obtained hydrocarbon by reforming it with a steam reforming process etc. as fuel gas. That is, into 
reformed gas, since many ingredients which do not contribute to any electrochemical reaction other than 
hydrogen are contained, in order to fully advance electrochemical reaction, compared with the case 
where hydrogen gas is used as fuel gas, it is necessary to supply the reformed gas containing more 
hydrogen as fuel gas. By raising the capacity factor of gas by composition of this example, the amount 
of reformed gas supplied to a fuel cell can be stopped, and the effect which reduces the amount of 
consumption of fuel can be acquired more notably. 

[0064]By becoming possible to stop the total amount of the gas supplied to a fuel cell, about oxidizing 
gas. The amount of energy consumed in order to pressurize this oxidizing gas, when supplying oxidizing 
gas to a fuel cell is stopped, and the effect that the energy efficiency of the whole system provided with 
a fuel cell can be maintained in the high state is acquired. Are the composition to which the gas mass 
flow which passes the gas passageway in a single cell is made to increase here, and the shape of the gas 
passageway formed in the separator surface with the composition which is made into picture-drawn- 
without-lifting-the-brush-from-the-paper structure and which was mentioned already. Since it is 
necessary to bend the shape of the gas passageway in a single cell, although the total amount of the gas 
which the pressure loss at the time of gas passing through the inside of this gas passageway is large, and 
supplies to a fuel cell does not increase, the inconvenience that the amount of energy consumed in order 
to pressurize the gas supplied to a fuel cell increases is produced. In the composition of this example, 
since it is not necessary to bend the gas passageway in a single cell, the problem of such a pressure loss 
does not become large. 

[0065]The effect that the wastewater nature in a fuel cell can be raised is acquired by making quick the 
rate of flow of the gas which passes through the inside of a gas passageway. Here, the problem of the 
produced water in a fuel cell is explained. When a fuel cell advances electrochemical reaction in 
response to supply with the fuel gas containing hydrogen, and the oxidizing gas containing oxygen, 
produced water arises. The formula which expresses below the electrochemical reaction which advances 
with a fuel cell is shown. 
[0066] 

H 2 ->2H + +2e~"(l) 

(1/2) 0 2 +2H + +2e ' -> H 2 0 - (2) 
H 2 +(l/2) 0 2 -> H 2 0 - (3) 

[0067](1) The reaction which expresses the reaction for which (2) types advance the reaction for which a 
formula advances by the anode side by the cathode side, and is expressed to (3) types as a whole 
advances. (2) As shown in the formula, in the cathode side, produced water arises with advance of 
electrochemical reaction, but this produced water is usually evaporated in oxidizing gas, and is 
discharged with oxidizing gas. At this time, when there are many generated amounts of produced water, 
produced water may stagnate into a gas diffusion electrode, without the ability to fully evaporate in 
oxidizing gas, and may produce the inconvenience of barring diffusion of gas [ / near the catalyst on an 
electrolyte membrane ]. In a fuel cell provided with the separator 30 of this example. Since the produced 
water produced in the cathode side since the rate of flow of the oxidizing gas which passes the gas 
passageway in a single cell became quick as described above is evaporated efficiently and discharged in 
oxidizing gas, it can be prevented from produced water stagnating inside a fuel cell and barring diffusion 
of gas. 

[0068]The effect that the humidifying amount to the oxidizing gas supplied to a fuel cell can be reduced 
is also acquired by the ability to reduce the total amount of the gas supplied to a fuel cell. As described 
above, produced water arises in the cathode side, but a part of moisture which electrolyte membranes 
including this produced water hold is evaporated in oxidizing gas, and it is discharged out of a fuel cell. 
In order to fully advance electrochemical reaction in a fuel cell, usually supply the oxidizing gas which 
contains much oxygen rather than the amount of oxygen needed for a theoretical target to a fuel cell, but. 
Since the moisture content carried out from the inside of a fuel cell by oxidizing gas increased so that 
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the amount of oxidizing gas supplied to a fuel cell increases, conventionally, the oxidizing gas supplied 
to a fuel cell was humidified beforehand, and desiccation of the electrolyte membrane had been 
prevented. In a fuel cell provided with the separator 30 of this example, since the total amount of the gas 
supplied to a fuel cell can be reduced, the moisture content carried out out of a fuel cell by oxidizing gas 
can be lessened more, and the effect that the humidifying amount of the oxidizing gas supplied to a fuel 
cell can be reduced is done so. By the ability to reduce a humidifying amount, the energies which 
humidification takes are reducible. Although the moisture content taken from an electrolyte membrane 
by oxidizing gas changes by the operating temperature of a fuel cell, a pressure, the rate of flow of 
oxidizing gas, etc., If damp or wet condition with a sufficient electrolyte membrane is maintainable even 
if it does not perform humidification to a fuel cell, it is possible to make unnecessary composition which 
humidifies oxidizing gas. In the anode side, to use hydrogen gas as fuel gas, before supplying a fuel cell, 
it is necessary to humidify this fuel gas, in order for the proton produced at the reaction of (1) type to 
move in the state where it hydrated with the water molecule in the inside of an electrolyte membrane 
but, and. The humidifying amount to fuel gas can also be lessened by stopping the fuel gas amount 
supplied to a fuel cell. 

[0069]Here, the effect of becoming possible to set up the operating temperature of a fuel cell more 
highly is also acquired by reducing the total amount of the gas supplied to a fuel cell, and being able to 
reduce the moisture content taken from an electrolyte membrane by such gas. That is, when the moisture 
content which the gas volume supplied to a fuel cell becomes less, and is taken from an electrolyte 
membrane becomes less, it becomes possible also under an elevated temperature with higher maximum 
vapor tension to operate a fuel cell, without an electrolyte membrane getting dry too much. By setting up 
the operating temperature of a fuel cell more highly, electrochemical reaction can be activated more. 
When using the reformed gas especially mentioned already by setting up the operating temperature of a 
fuel cell more highly as fuel gas, it can stop that the catalyst on an electrolyte membrane receives 
poisoning with the carbon monoxide in reformed gas, and battery capacity can be raised more, carrying 
out steam reforming of the hydrocarbon hydrogen — when generating rich reformed gas, there is a 
possibility that a small amount of carbon monoxide may be generated, and such carbon monoxide sticks 
to the catalyst on an electrolyte membrane, and reduces catalyst performance. It is dependent on 
temperature and the grade of poisoning by carbon monoxide can suppress the grade of poisoning by 
setting up the operating temperature of a fuel cell more highly. 

[0070]In a fuel cell provided with the separator 30 of this example. It corresponds to each of the field 
which the field (field in which the gas passageway in a single cell is formed) to which oxidizing gas or 
fuel gas is supplied is divided in the arbitrary single cells 20, and was divided, Since the gas supply 
manifold and the gas exhaust manifold are provided independently, Also when produced water stagnates 
in the terminal area of a specific manifold and the specific channel in a single cell, supply of the gas to 
this single cell is not severed thoroughly, and the effect that there is no possibility that generation 
efficiency may fall by the whole single cell is acquired. As mentioned above, when electrochemical 
reaction advances with a fuel cell, produced water arises in the cathode side, and the produced produced 
water is evaporated and discharged in oxidizing gas, but. Inside a fuel cell, in the field where a 
temperature distribution state is comparatively low, the water vapor content which exceeds the water 
vapor content corresponding to maximum vapor tension will exist, and condensation of produced water 
may break out. If this water of condensation stagnates in the terminal area of a manifold and the channel 
in a single cell when condensation of such produced water breaks out, supply of the gas to the gas 
passageway in this single cell will be intercepted. If the above-mentioned terminal area is blockaded 
with produced water when the number of the manifolds which supply gas to the gas passageway in a 
single cell formed on a separator like the separator 130 shown in drawing 32 is one, supply of the gas to 
the single cell corresponding to this terminal area will stop thoroughly. In a fuel cell provided with the 
separator 30 of this example. Every three manifolds which supply oxidizing gas to the gas passageway 
in a single cell formed on a separator are formed independently, A possibility that these three terminal 
areas will be blockaded simultaneously is very low, and it can be prevented from supply of the oxidizing 
gas to either of the single cells which constitute stack structure originating in produced water, and 
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stopping thoroughly. 

[0071]The gas volume supplied to each single cell 20 which constitutes the stack structure 15 does so 
the effect of being equalized more with the whole fuel cell, by dividing the field in which the gas 
passageway in a single cell is formed. Usually, the quantity of the gas distributed to the gas passageway 
in each single cell from a gas supply manifold shows dispersion for every single cell. By the gas 
passageway in a single cell in each single cell, distribution of a gas mass flow shows dispersion. 
Namely, in the fuel cell constituted using the separator 130 as shown in drawing 32 . A gas mass flow 
does not serve as homogeneity by the whole gas passageway in a single cell which the rib part 155 
forms, but a field with few gas mass flows is especially formed in the both ends (near the end of the 
right and left of the rib part 155 shown in drawing 32 ) of the rib part 155. Thus, within the gas 
passageway in a single cell, Or since the flow of gas shows dispersion for every gas passageway in a 
single cell, so that electrochemical reaction may fully advance also in the field corresponding to a 
channel with few gas mass flows usually, The gas volume supplied to the whole fuel cell was set as 
sufficient quantity, and the gas volume supplied to the gas passageway in each single cell was fully 
secured. 

[0072]Since the field in which the gas passageway in a single cell is formed is divided within each 
single cell in the fuel cell of this example, Although dispersion in the flow of gas arises in each divided 
field (inside of the gas passageway in a single cell which each of two or more rib parts with which the 
separator 30 is provided on the same side forms), in the whole gas passageway in a single cell formed on 
the predetermined field, influence of dispersion in a gas mass flow can be made smaller. Namely, 
dispersion of the gas mass flow in each divided field, As opposed to each field which produced 
independently and was divided, respectively, Since gas is supplied independently, respectively, in each 
divided fields of all, a possibility that the flo w of gas will decrease compared with other gas 
passagewaies in a single cell is low, and its a possibility that a gas mass flow may decrease extremely in 
the gas passageway in a single cell in a specific single cell decreases. There is a possibility that a field 
with few above-mentioned gas mass flows may become large far compared with the composition which 
divides the composition which passes gas at once to a large field like the gas passageway in a single cell 
which the separator 130 shown in drawing 32 forms, depends, and supplies gas to a narrow field 
separately. Therefore, in the gas passageway in each single cell, the field whose gas mass flow decreases 
can be made smaller by dividing the gas passageway in a single cell like this example. Thus, in order to 
fully advance electrochemical reaction in the field whose gas mass flow decreases with dispersion in a 
gas mass flow since dispersion in the flow of the gas which passes the gas passageway in a single cell 
can be made small and a gas mass flow can fully be secured, It becomes unnecessary to supply 
superfluous gas to a fuel cell, and the amount of consumption of gas is stopped, and it becomes possible 
to reduce the amount of energy consumed in order to supply gas to a fuel cell. 

[0073]Although the concentration of the electrode active material contained by using an electrode active 
material for electrochemical reaction in the process in which the inside of a fuel cell is passed will fall 
gradually, the gas supplied to the fuel cell, In the fuel cell of this example, the gas passageway provided 
with the divided gas passageway in a single cell is connected one by one, and gas with low electrode 
active material concentration is not supplied only to a specific single cell. Instead of dividing the field 
which forms the gas passageway in a single cell like this example, divide into plurality the stack 
structure which constitutes a fuel cell, and also as composition which connects the divided stack 
structure in series, Although the gas volume which passes the gas passageway in a single cell can be 
increased on the conditions that the gas volume supplied to a fuel cell is certain, there is a divided 
possibility that a difference may arise in generation efficiency for every single cell, in this case. Namely, 
if two stack structures which laminated 50 single cells are connected in series instead of laminating 100 
single cells and forming stack structure, Instead of being divided into 100, the gas of the specified 
quantity supplied to the fuel cell will be divided into 50, will be supplied to each gas passageway in a 
single cell, and can acquire the effect of increasing a gas mass flow and raising the rate of gas 
utilization. However, since the electrode active material concentration in the gas supplied compared with 
the upstream becomes low and the whole gas volume of stack structure of the downstream also 
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decreases, the stack structure of the downstream has a possibility that dispersion in performances, like 
voltage becomes low compared with the upstream may arise. Even if dispersion in the performance of 
the stack structure of such the upstream and the stack structure of the downstream increases the number 
of single cells with which the stack structure of the upstream is provided compared with the 
downstream, it is difficult to cancel. There is no possibility that battery capacity may fall selectively and 
may differ in the fuel cell of this example since gas with low electrode active material concentration is 
not supplied or a gas mass flow does not decrease in a specific single cell. 

[0074]In each single cell, the field in which the gas passageway in a single cell is formed is divided into 
plurality, and the example which actually checked the effect acquired by the composition of the fuel cell 
of this example of providing independently the gas manifold which supplies gas to each field is shown 
below. Drawing 9 is an explanatory view showing the situation of dispersion in the voltage in each 
single cell which constitutes a fuel cell when output current density from a fuel cell is fixed. Drawing 9 
(A) expresses dispersion in the voltage in the fuel cell constituted using the separator 30 of this example, 
and drawing 9 (B) expresses dispersion in the voltage in the fuel cell constituted using the separator 130 
shown in drawing 32 . The left-hand side (entrance side) in a figure is a connection side with a gas 
supply device, and has indicated the voltage in each single cell one by one according to the laminating 
direction of a single cell toward right-hand side. 

[0075] As shown in drawing 9 , according to the fuel cell using the separator 30 of this example, in the 
whole fuel cell, the voltage stable in each single cell can be obtained. On the other hand, the output 
voltage value of each single cell differed in the fuel cell using the separator 130 greatly. In drawing 9 , 
drawing 9 (A) expresses the result of having operated the fuel cell at 75 **, and drawing 9 ( B) expresses 
the result of having operated the fuel cell at 67 **. Thus, in the fuel cell using the separator 30 of this 
example, even if it makes the operating temperature higher, the inconvenience that an electrolyte 
membrane will dry and battery capacity will fall is not produced. 

[0076] Drawing 10 sets constant the output current density from a fuel cell, and expresses temporally the 
situation of the output voltage in each single cell which constitutes a fuel cell when changing gradually 
the amount of oxidizing gas (application-of-pressure air) supplied to a fuel cell. Drawing 10 ( A) 
expresses the situation of the change of potential in the fuel cell constituted using the separator 30 of this 
example, and drawing 10 (B) expresses the situation of the change of potential in the fuel cell 
constituted using the separator 130 shown in drawing 32 . The amount of oxidizing gas supplied to a fuel 
cell was expressed with what time [ of the amount of oxygen needed for a theoretical target based on the 
output current density from a fuel cell ] oxygen the air containing was supplied. The air which contains 
twice as many oxygen as the amount of oxygen needed for a theoretical target at the time of a 
measurement start is supplied (in drawing 10 . it expressed S:2), If it is made to decrease by 1.5 times of 
the amount of oxygen for which the amount of oxygen in the oxidizing gas supplied to a fuel cell is 
needed on a theoretical target after predetermined time progress (it expressed S: 1.5 in drawing 10 ) and 
further predetermined time passes, It was made to decrease by 1 .25 times of the amount of oxygen for 
which the amount of oxygen in the oxidizing gas supplied to a fuel cell is needed at a theoretical target. 
[0077]As shown in drawing 10 (A), in the fuel cell constituted using the separator 30 of this example. 
Even if it made it decrease from the twice of the quantity for which the amount of oxygen in the 
oxidizing gas supplied to a fuel cell is needed at a theoretical target to [ 1.25 times ], the output voltage 
value from each single cell which constitutes a fuel cell was able to be maintained at the state where it 
was stabilized. On the other hand, in the fuel cell constituted using the separator 130 shown in drawing 
32. Even if the amount of oxygen in the oxidizing gas supplied to a fuel cell is twice the quantity needed 
for a theoretical target, The output voltage of each single cell which constitutes a fuel cell varied greatly, 
and when it was made to decrease by 1 .5 times of the amount of oxygen for which the amount of oxygen 
in the oxidizing gas supplied to a fuel cell is needed at a theoretical target, it originated in dryness of an 
electrolyte membrane, voltage plunged, and it was not able to continue power generation. 
[0078]Thus, it was shown by by constituting a fuel cell using the separator 30 of this example that the 
amount of oxygen of oxidizing gas in the oxidizing gas supplied to a fuel cell, i.e., the amount supplied 
to a fuel cell, can be reduced substantially. In the fuel cell provided with the composition 130 of the fuel 
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cell known conventionally, i.e., the separator of drawing 32 , here. In order to maintain the output voltage 
fully stable in each single cell which constitutes a fuel cell, it needed to carry out by 4 to 5 times the 
amount of oxygen for which the amount of oxygen in the oxidizing gas supplied to a fuel cell is needed 
at a theoretical target. Drawing 10 (A) expresses the result of having operated the fuel cell provided with 
the separator 30 at 75 **, and drawing 10 (B) expresses the result of having operated the fuel cell 
provided with the separator 130 at 67 **. Thus, in the fuel cell using the separator 30 of this example, an 
operating temperature is set up more highly, and even if it lessens more the amount of oxygen in the 
oxidizing gas supplied to a fuel cell, i.e., the flow of oxidizing gas to supply, it becomes possible to be 
stabilized and to maintain the output voltage from each single cell. 

[0079] Although the field in which the oxidizing gas passage in a single cell is formed was divided into 
three in the arbitrary single cells 20 and it presupposed that the field in which the fuel gas flow route in a 
single cell is formed is divided into two in the separator 30 mentioned above, it is good also as dividing 
into a number different, respectively. By dividing into plurality the field in which the gas passageway in 
a single cell is formed, and forming independently the manifold which carries out the feeding and 
discarding of the gas to each divided field, The rate of flow of the gas which passes the gas passageway 
in a single cell can be sped up, and the effect which made it easy to reach the catalyst on an electrolyte 
membrane for, and described above the electrode active material in gas can be acquired. Here, the rate of 
flow of the gas which passes through the channel in a single cell becomes quick so that the number 
which divides the field in which the channel in a single cell is formed is increased, but the pressure loss 
at the time of gas passing through a channel will increase by increasing the number of partitions. When 
the pressure loss at the time of gas passing through a channel becomes large, in order to secure the gas 
volume supplied to a fuel cell to the specified quantity, it is necessary to increase the amount of energy 
consumed in order to pressurize the gas supplied to a fuel cell. Therefore, it is desirable to set up the 
above-mentioned number of partitions so that the whole energy efficiency may not fall in consideration 
of the size of the effect by increasing the number which divides the field in which the channel in a single 
cell is formed, and the increment of the amount of energy consumed in order to pressurize the gas 
supplied to a fuel cell. Although we decided to divide into two or three equally the field in which the 
channel in a single cell is formed in the separator 30 shown in drawing 1 and drawing 2 . you may divide 
so that it may become an area different, respectively. 

[0080]In the separator 30 mentioned above, although the rib parts 55-59 were formed in the groove 
formed in parallel, they can also be made into different shape. As the example, the composition of one 
surface of the separator 30A which is a modification of the separator 30 is shown in drawing 5 . Here, 
except the shape of the structure corresponding to the rib parts 55-57, the separator 30A has the structure 
which is common in the separator 30, and gave the same number to a common structure. The uneven 
parts 55A, 56A, and 57A are formed in the separator 30A as a structure of connecting the pores which 
counter. These uneven parts 55A-57A have structure which has arranged the heights of a section 
quadrangle in all directions on the concave surface which connected the pore which counters and was 
formed. In addition, what is necessary is just to have the shape whose formation is attained between 
adjoining gas diffusion layers in the gas passageway in a single cell which gas passes from a 
predetermined pore toward this and the pore which counters as rugged structure which connects the pore 
which counters, when stack structure is constituted. 

[0081]In the example mentioned already, as shown in drawing 6 t hru/or drawing 8 . the flow direction of 
the gas which passes an inside is reverse by the predetermined oxidation (fuel) gas supply manifold and 
the oxidation (fuel) gas exhaust manifold corresponding to this, but. The flow direction of the gas in 
these gas manifolds is good also as composition which becomes the same. Such composition is shown 
below. Drawing 1 1 using the separator 30 Each oxidation (fuel) gas supply manifold, It is an 
explanatory view which expresses superficially the situation of the flow of oxidizing gas when the flow 
of the gas which passes the inside of the oxidation (fuel) gas exhaust manifold corresponding to this 
constitutes the stack structure 1 15 which becomes the same. 

[0082] Since it has the composition which is common in the stack structure 15 of the 1st example except 
the return plate, the stack structure 1 1 5 gives the same number to a common member, and omits detailed 
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explanation. In the stack structure 115, the return plate 90 is allocated by one end and the return plate 95 
is allocated by the end of another side. The top view showing signs that it saw from the field of the side 
which touches the laminated single cell about these return plates 90 and 95 is shown in drawing 12 . 
Drawing 12 (A) expresses the return plate 90, and drawing 12 (B) expresses the return plate 95. 
[0083]The oxidizing gas supplied from the oxidizing gas feed unit formed in the fuel cell exterior is 
introduced in the stack structure 1 15 via the pore 75 provided in the return plate 90. This oxidizing gas 
is distributed to each oxidizing gas passage in a single cell formed of the rib part 55 of the separator 30, 
passing through the inside of the oxidizing gas supply manifold 60 formed of the pore 40 of the 
separator 30. The oxidizing gas discharged from each oxidizing gas passage in a single cell joins by the 
oxidizing gas exhaust manifold 63 formed of the pore 43, flows in the same direction as the oxidizing 
gas supply manifold 60, and reaches the return plate 95. 

[0084]The crevice 171 which connects to the return plate 95 the end of the above-mentioned oxidizing 
gas exhaust manifold 63 and the end of the oxidizing gas supply manifold 61 formed of the pore 44 is 
formed, and oxidizing gas is introduced into the oxidizing gas supply manifold 61 . This oxidizing gas is 
distributed to each oxidizing gas passage in a single cell formed of the rib part 56 of each separator 30, 
passing through the inside of the oxidizing gas supply manifold 61 toward the return plate 90 side. The 
oxidizing gas discharged from each oxidizing gas passage in a single cell joins by the oxidizing gas 
exhaust manifold 64 formed of the pore 41, flows in the same direction as the oxidizing gas supply 
manifold 61, and reaches the return plate 90. 

[0085]The crevice 72 which connects to the return plate 90 the end of the above-mentioned oxidizing 
gas exhaust manifold 64 and the end of the oxidizing gas supply manifold 62 formed of the pore 42 is 
formed, and oxidizing gas is introduced into the oxidizing gas supply manifold 62. This oxidizing gas is 
distributed to each oxidizing gas passage in a single cell formed of the rib part 57 of each separator 30, 
passing through the inside of the oxidizing gas supply manifold 62 toward the return plate 95 side. The 
oxidizing gas discharged from each oxidizing gas passage in a single cell joins by the oxidizing gas 
exhaust manifold 65 formed of the pore 45, flows in the same direction as the oxidizing gas supply 
manifold 62, and reaches the return plate 95. In the return plate 95, the pore 176 linked to the external 
oxidizing gas exhaust is formed in the position corresponding to the pore 45 of the separator 30, and 
oxidizing gas is discharged via this pore 176. 

[0086]Thus, in an oxidizing gas supply manifold and the oxidizing gas exhaust manifold corresponding 
to this, even if it constitutes so that the flow direction of gas may become the same, the same effect as 
the 1st example can be acquired. Although the direction which flows into a lower part from the upper 
part, and the direction which flows upwards from a lower part considered the flow direction of oxidizing 
gas [ in / at the example mentioned already / the gas passageway in a single cell ] as the composition 
which interchanges by turns, its composition which always flows into a lower part from the upper part is 
also preferred. It is shown below by making such composition into the 2nd example. 
[0087]The fuel cell of the 2nd example is constituted using the separator 30 like the example mentioned 
already, and the return plate 170 is allocated by the end of stack structure. In this stack structure, the 
direction of [ at the time of oxidizing gas passing ] turns into for reverse like the stack structure 15 of the 
1st example by the oxidizing gas supply manifold and the oxidizing gas exhaust manifold corresponding 
to this. Drawing 13 is an explanatory view showing the appearance of the return plate 170 seen from the 
field which touches the laminated single cell. Here, the same number was given to the member which is 
common in the return plate 70 of the 1st example. 

[0088]The fuel cell of the 2nd example receives supply of oxidizing gas from an oxidizing gas feed unit 
via the pore 75 of the return plate 170 like the 1st example. This oxidizing gas branches to each 
oxidizing gas passage in a single cell formed of the rib part 55 from the oxidizing gas supply manifold 
formed of the pore 40 of the separator 30, It joins by the oxidizing gas exhaust manifold formed of the 
pore 43 of the separator 30, and returns to the return plate 170. The crevice 271 which connects the pore 
43 and the pore 41 of the separator 30 is established in the return plate 170, and oxidizing gas is 
introduced into the oxidizing gas supply manifold formed of the pore 41 of the separator 30. 
[0089]This oxidizing gas branches to each oxidizing gas passage in a single cell formed of the rib part 
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56, joins by the oxidizing gas exhaust manifold formed of the pore 44 of the separator 30, and returns 
from the oxidizing gas supply manifold formed of the pore 41 to the return plate 170. The crevice 272 
which connects the pore 44 and the pore 42 of the separator 30 is established in the return plate 170, and 
oxidizing gas is introduced into the oxidizing gas supply manifold formed of the pore 42 of the separator 
30. 

[0090]This oxidizing gas branches to each oxidizing gas passage in a single cell formed of the rib part 

57, joins by the oxidizing gas exhaust manifold formed of the pore 45 of the separator 30, and returns 
from the oxidizing gas supply manifold formed of the pore 42 to the return plate 170. The pore 76 is 
formed in the return plate 170 at the position corresponding to the pore 45, and oxidizing gas is 
discharged by the external oxidizing gas exhaust via this pore 76. 

[0091]Thus, the manifold formed of the pores 40, 41, and 42 formed in the upper part in the separator 30 
allocated by the inside in the fuel cell of the 2nd example, It is a manifold of the side which supplies 
oxidizing gas to the oxidizing gas passage in a single cell, and the manifold formed of the pores 43, 44, 
and 45 formed in the bottom is a near manifold with which oxidizing gas is discharged from the 
oxidizing gas passage in a single cell. Therefore, in the oxidizing gas passage in a single cell formed of 
the rib parts 55, 56, and 57, it always goes caudad from the upper part, and oxidizing gas flows. 
[0092]According to the fuel cell of the 2nd example constituted as mentioned above, since oxidizing gas 
always flows into a lower part from the upper part in the oxidizing gas passage in a single cell, the effect 
that the wastewater nature in the oxidizing gas passage in a single cell can be raised is done so. As 
mentioned already, when electrochemical reaction advances with a fuel cell, produced water arises very 
in a such side, the produced produced water is evaporated in oxidizing gas, and it is discharged outside, 
but such produced water may condense in the oxidizing gas passage in a single cell. When the 
condensed produced water accomplishes waterdrop and stagnates in a channel, there is a possibility of 
blockading the oxidizing gas passage in a single cell, and barring circulation of gas, but. By always 
carrying out caudad the flow direction of the gas in the oxidizing gas passage in a single cell from the 
upper part, the water of condensation becomes that it is easy to be discharged according to gravity, and it 
can prevent producing the inconvenience stagnated and described above in the channel. 
[0093]In the position of stack structure, for example, a return plate etc., it is good also as providing the 
drain port for discharging the condensed produced water outside. It can prevent discharging the 
produced water which was not discharged in the state where it evaporated in oxidizing gas by this out of 
a fuel cell, and barring the flow of oxidizing gas with the condensed produced water. 
[0094] Although the gas supply manifold and gas exhaust manifold which are formed of the pore with 
which a separator is provided were penetrated and formed from the one end to the other end along the 
laminating direction of stack structure in the example mentioned already, In such a manifold, it is good 
also as providing a blocking section on the way and changing the flow direction of the gas in the gas 
passageway in a single cell. Such composition is explained below as the 3rd example. 
[0095] Drawing 14 is an explanatory view which expresses superficially the flow of the oxidizing gas 
within the stack structure 315 which constitutes the fuel cell of the 3rd example. Since it has the stack 
structure 1 15 mentioned already and the almost same structure, the stack structure 315 which constitutes 
the fuel cell of the 3rd example attaches the same number about a common member, and omits detailed 
explanation. Although the stack structure 315 of the 3rd example is constituted by laminating the 
separator 30 like the example mentioned already, unlike the example mentioned already, in the oxidizing 
gas supply manifold and the oxidizing gas exhaust manifold, the blocking section is provided in the 
middle. That is, in the predetermined separator 30 which constitutes the stack structure 315, the pore 
predetermined [ of the pores 40-45 ] is blockaded, and it has the composition that the flow of the gas 
which passes through the inside of a manifold by this is intercepted. 

[0096]As shown in drawing 14 T the pores 40-45 with which the separator 30 is provided form the 
manifolds 360, 363, and 361,364,362,365 in the stack structure 315, respectively. As described above, in 
the predetermined separator 30 which constitutes the stack structure 315, the blocking section 96 is 
formed in the manifolds 360, 363, and 361,364,362,365 by blockading the predetermined pore, 
respectively. 
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[0097]Since the manifold 360 is connected to the external oxidizing gas feed unit via the return plate 90, 
rather than the blocking section 96 in the return plate 90 side. The manifold 360 works as an oxidizing 
gas supply manifold, and the manifold 363 works as an oxidizing gas exhaust manifold. In the manifolds 
of the downstream and these manifolds, and the oxidizing gas passage in a single cell open for free 
passage, interception of the flow of the gas which passes through the inside of the manifold 360 by the 
blocking section 96 will change the flow direction of gas rather than this blocking section 96. Namely, 
the manifold 360 works as an oxidizing gas exhaust manifold, The flow direction of the gas in the 
oxidizing gas passage in a single cell which the manifold 363 works as an oxidizing gas supply 
manifold, and is formed of the rib part 55, It becomes the flow direction of the oxidizing gas in the 
oxidizing gas passage in a single cell (channel which the rib part 55 forms) formed in the single cell 
allocated in the upstream rather than the blocking section 96 for reverse. 

[0098]The blocking section 96 is formed also like the manifold 363, and the flow direction of gas 
changes in the manifolds of the downstream and these manifolds, and the oxidizing gas passage in a 
single cell open for free passage rather than the blocking section 96 provided in this manifold 363. 
Namely, the manifold 360 turns into an oxidizing gas supply manifold, The flow direction of the gas in 
the oxidizing gas passage in a single cell which the manifold 363 turns into an oxidizing gas exhaust 
manifold, and is formed of the rib part 55, It returns to the flow direction and the same direction of gas 
in the oxidizing gas passage in a single cell (channel which the rib part 55 forms) formed in the single 
cell allocated in the field contiguous to the return plate 90. 

[0099]The blocking section 96 provided in each of the manifold 361,364,362,365 works similarly. 
Namely, when the flow of the oxidizing gas which passes through the inside of the manifold which 
works as an oxidizing gas supply manifold is intercepted by the blocking section 96, rather than this 
blocking section 96 in the downstream. The flow direction of the oxidizing gas in the oxidizing gas 
passage in a single cell which an oxidizing gas supply manifold and an oxidizing gas exhaust manifold 
interchange, and a corresponding rib part forms serves as for reverse. 

[01 00] According to the fiiel cell of the 3rd example constituted as mentioned above, in addition to the 
effect to which the gas mass flow in a channel can be made to increase, the following effects can be 
done so by dividing the gas passageway in a single cell in the same field like the example mentioned 
already. That is, by providing a blocking section in the manifold which works as a gas supply manifold, 
the gas mass flow which passes each gas passageway in a single cell can be made to be able to increase 
further, and the capacity factor of gas can be raised. For example, when supplying oxidizing gas to the 
manifold which the pore 40 with which the separator 30 is provided forms, in this example. Although 
oxidizing gas is distributed to the oxidizing gas passage in a single cell (channel which the rib part 55 
forms) formed in each of the single cell allocated in before the position in which the blocking section 
was provided from the end to which oxidizing gas is supplied, In the fuel cell which does not provide a 
blocking section in a manifold, oxidizing gas will be distributed to the oxidizing gas passage in a single 
cell (channel which the rib part 55 forms) formed in each of all the single cells which constitute stack 
structure. Therefore, even if the gas volume supplied from the outside by providing a blocking section in 
a manifold is constant, the gas volume which passes the gas passageway in a single cell can be increased 
further, and the above-mentioned effect can be acquired. 

[01 01] Although the flow of the gas which passes the gas passageway in a single cell also by connecting 
in series the stack structure which divided into plurality the stack structure which constitutes a fuel cell, 
and was divided can be made to increase as mentioned already, In the fuel cell of the 3rd example, by 
easy composition of providing a blocking section in a gas manifold (the predetermined pore is closed in 
the predetermined separator). In order to be able to make the flow of the gas which passes the gas 
passageway in a single cell increase and to make a gas mass flow increase, it is not necessary to 
complicate piping of gas. In such a fuel cell, the grade to which the gas volume which passes each gas 
passageway in a single cell is made to increase can be adjusted by adjusting the position and number of 
blocking sections which are formed in a gas manifold. Like this example, if a blocking section is 
provided in the middle of a manifold, the passage resistance in the gas passageway formed in stack 
structure will increase. Therefore, passage resistance can be freely set up by the whole stack structure by 
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adjusting the position which provides the number of blocking sections, and a blocking section. Although 
the above-mentioned example showed the composition which provides a blocking section in the 
manifold which oxidizing gas passes, it is good also as providing the same blocking section in the 
manifold which fuel gas passes. 

[0102]It can also have different composition, although the gas passageway in a single cell was formed 
so that the manifold formed in the position which counters might be made to open for free passage, and 
the gas which passes through the inside of the gas passageway in a single cell was considered as the 
composition which flows into a certain direction in the example mentioned already. Below, the fuel cell 
of such composition is shown as the 4th example. Drawing 15 is a top view showing the composition of 
the separator 430 which constitutes the fuel cell of the 4th example, and drawing 16 is a top view 
showing the composition of the return plate 470 with which the fuel cell of the 4th example is provided. 
The stack structure which constitutes the fuel cell of the 4th example, Since it has the almost same 
composition as the stack structure 15 of the 1st example except replacing with the separator 30, having 
the separator 430, replacing with the return plate 70, and having the return plate 470, the detailed 
explanation about common composition is omitted. 

[0103]The separator 430 equips the periphery with the pores 440-443,450-453. Here, the pores 440-443 
adjoin one by one, along with one predetermined side of the separator 430, there are and they are 
provided, and the pores 440-443 adjoin the neighborhood provided in the neighborhood one by one 
along with the neighborhood which counters, and there are the pores 450-453 and they are provided. The 
crevice 455 and the crevice 456 are formed on one field of the separator 430. The crevice 455 and the 
crevice 456 are mutually formed in U type sideways [ parallel ], respectively. The crevice 455 is open 
for free passage with the pore 450 and the pore 45 1 in the both ends, respectively. The crevice 456 is 
open for free passage with the pore 452 and the pore 453 in the both ends, respectively. In the crevice 
455,456, in the separator 430, the crevice 455,456 and two same crevices are formed in U type for 
reverse in the field of the opposite hand with the field shown in drawing 15 (not shown). One side of 
two crevices formed in this rear face is open for free passage with each of the pore 440 and the pore 441 
in both ends, and the crevice of another side is open for free passage with each of the pores 442 and 443 
in both ends. 

[0104]In the fuel cell constituted using such a separator 430, the crevice 455 and the crevice 456 form 
the fuel gas flow route in a single cell between the adjoining anodes 32, and two crevices formed in the 
rear face mentioned above form the oxidizing gas passage in a single cell between the adjoining 
cathodes 33. Within the stack structure as for which the pore 450 and the pore 452 laminate and form the 
separator 430, Forming the fuel gas supply manifold which distributes fuel gas to the fuel gas flow route 
in a single cell, the pore 451 and the pore 453 form the fuel gas exhaust manifold in which the fuel gas 
discharged from the fuel gas flow route in a single cell similarly gathers within stack structure. 
Similarly, within stack structure, the pore 440 and the pore 442 form in the oxidizing gas passage in a 
single cell the oxidizing gas supply manifold which distributes oxidizing gas, and the pore 441 and the 
pore 443, Similarly the oxidizing gas discharged from the oxidizing gas passage in a single cell forms 
the oxidizing gas exhaust manifold which gather within stack structure. 

[0105]The pore 457 and the pore 458 are formed in the periphery of the separator 430 near the pore 450 
and the pore 453, respectively. These pores 457,458 form the cooling water manifold mentioned already 
within the stack structure which laminates and forms the separator 430. The cooling water supplied from 
the outside of a fuel cell via the cooling water manifold formed of the pore 457, The cooling water 
which is distributed to the cooling channel between single cells mentioned already, and is discharged 
from each cooling channel between single cells is led to the fuel cell exterior via the cooling water 
manifold formed of the pore 458. 

[01 06] Although it expressed with drawing 15 that the crevice with which the separator 430 is provided 
has a flat concave surface, Two or more heights of the predetermined shape projected and provided from 
the concave surface are provided in each crevice with which the actual separator 430 is provided like the 
uneven part with which the separator 30A shown in drawing 5 is provided. The gas which passes the gas 
passageway in a single cell formed of a crevice by such heights is stirred, and when the gas diffusion 
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electrode and heights which adjoin the separator 430 touch, conductivity sufficient between gas 
diffusion electrodes is secured. 

[0107]The return plate 470 is provided with the pores 475-478, the pore 491,492, and the crevice 
471,474. This return plate 470 is allocated by the end of stack structure like the return plate 70 in the 
stack structure 15 of the 1st example that showed drawing 7 a nd drawing 8 t he top view of the situation 
of the flow of gas. When forming stack structure using the return plate 470, the return plate 470 is 
allocated so that the field expressed to drawing 16 may touch the structure which laminated the single 
cell. The pores 475-478, the pore 491,492, and the crevice 471,474 with which this return plate 470 is 
provided in drawing 16 . physical relationship (it can set to the stack structure which laminated and 
assembled the member containing the return plate 470 and the separator 430.) with the pores 440- 
443,450-453,457,457 and the crevice 455,456 with which the separator 430 is provided The dotted line 
showed the position of the above-mentioned pore with which the separator 430 is provided, and the 
crevice on the return plate 470 so that the physical relationship of the above-mentioned pore and a 
crevice might be known. 

[0108]The pore [ in / on the formed stack structure and / in the pore 477 / the separator 430 ] 450, The 
pore [ in / in the pore 453 in the separator 430 with which the pore 478 adjoins, and the pore 475 / the 
separator 430 ] 440, The pore 457 in the separator 430 and the pore 492 correspond respectively in 
position with the pore 458 in the separator 430, and the pore 476 opens mutually the pore 443 in the 
separator 430, and the pore 491 for free passage. The crevice 474 covers the field in which the pore 
45 1 ,452 is formed in the separator 430, and is formed, and the gas manifold which the pore 45 1 ,452 
forms within stack structure is made to open for free passage mutually in the end of stack structure. 
Similarly, the crevice 471 covers the field in which the pore 441,442 is formed in the separator 430, and 
is formed, and the gas manifold which the pore 441,442 forms within stack structure is made to open for 
free passage mutually in the end of stack structure. 

[0109]The situation of the flow of the gas in the fuel cell which equips below with the separator 430 and 
the return plate 470 is explained. As for the stack structure which constitutes the fuel cell of this 
example, in each of both ends, the collecting electrode plate, the electric insulating plate, and the end 
plate are allocated like the stack structure 15 shown in drawing 3 . To these collecting electrode plates, 
an electric insulating plate, and an end plate. The pore is provided in the position corresponding to the 
pore with which the separator 430 is provided, and it becomes possible like the example mentioned 
already by connecting the pore of such an end plate, and an external device to carry out the feeding and 
discarding of the fluid to a fuel cell. The pore 477 with which the return plate 470 is provided is 
connected with a fuel gas feed unit via the pore (pore provided in the position corresponding to the 
position in which the pore 477 was formed) provided in the collecting electrode plate, electric insulating 
plate, and end plate which adjoin this return plate 470 and are allocated. On the other hand (channel 
which the crevice 455 forms), the fuel gas flow route in a single cell formed in each single cell is 
distributed via the fuel gas supply manifold which the pore 450 which the separator 430 equips with the 
supplied fuel gas forms. The fuel gas which passed the fuel gas flow route in this single cell gathers to 
the fuel gas exhaust manifold which the pore 451 forms, and is led to the fuel gas supply manifold 
which the pore 452 forms by the crevice 474 with which the return plate 470 is provided. The fuel gas 
which fuel gas was distributed to another [ which was further formed in each single cell from this fUel 
gas supply manifold ] fuel gas flow route in a single cell (channel which the crevice 456 forms), and 
passed the fuel gas flow route in this single cell gathers to the fuel gas exhaust manifold which the pore 
453 forms. The pore is provided in the position corresponding to the position in which the pore 478 with 
which the return plate 470 equips the above-mentioned collecting electrode plate, an electric insulating 
plate, and an end plate was formed, and the fuel gas which gathered to the above-mentioned fuel gas 
exhaust manifold is discharged by the external fuel gas exhaust via these pores. 
[01 10]It is constituted similarly, and oxidizing gas is supplied from the exterior to the oxidizing gas 
supply manifold which the pore 440 with which the separator 430 is provided forms, and the channel of 
oxidizing gas is also distributed to one side of the oxidizing gas passage in a single cell formed in each 
single cell. The oxidizing gas which passed through the oxidizing gas passage in these single cells 
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gathers to the oxidizing gas exhaust manifold which the pore 441 forms, and is led to the oxidizing gas 
supply manifold which the pore 442 forms by the crevice 471 established in the return plate 470. The 
oxidizing gas further distributed to another side of the oxidizing gas passage in a single cell formed in 
each single cell from this oxidizing gas supply manifold gathers to the oxidizing gas exhaust manifold 
which the pore 443 forms, and is drawn outside. 

[01 1 l]The pore is provided also in the position corresponding to the pore 491,492 with which the return 
plate 470 equips a collecting electrode plate, an electric insulating plate, and an end plate, respectively. 
Among these, a predetermined cooling water feed unit is connected to the pore corresponding to the 
pore 491, cooling water is supplied to the cooling water manifold which the pore 457 with which the 
separator 430 is provided forms, and the supplied cooling water is distributed to the circulating- water- 
flow way between single cells mentioned already from this cooling water manifold. The cooling water 
which passed through the circulating- water-flow way between single cells gathers to the cooling water 
manifold which the pore 458 forms, and is discharged by the predetermined cooling- water-discharge 
device via the pore corresponding to the above-mentioned pore 492. 

[01 12]By according to the fuel cell of such 4th example, dividing the gas passageway in a single cell 
into plurality on the same field, and making small the cross-section area of the gas passageway in a 
single cell, The flow and the rate of flow of gas in the channel in a single cell are raised, and, in addition 
to the same effect as the example mentioned already of raising the capacity factor of the gas in a fuel 
cell, the still more nearly following effects are done so. That is, by forming in U type each of the gas 
passageway in a single cell divided into plurality on the same side, the rate of the area of the field (it is 
hereafter called a collecting section) which contributes to electrochemical reaction among the whole 
cross-section area of stack structure can be made high, and the whole fuel cell can be miniaturized. 
[01 13]In a fuel cell provided with the divided gas passageway in a single cell which was formed in 
linear shape like the 1st example, Also when the whole collecting section is quadrisected in parallel, and 
also when it constitutes a fuel cell using the separator 430 which forms the gas passageway in a single 
cell of U type like this example, Although the effect which becomes small is acquired similarly and a 
passage sectional area both needs to provide four pores (in order to form a manifold) along with one 
predetermined side of a separator, It is not necessary to provide a pore in the field which met the 
neighborhood which counters the one above-mentioned side, and this field can be used as the above- 
mentioned collecting section in the fuel cell of this example. If it puts in another way, one field (field 
near the neighborhood which counters the one above-mentioned side) of the fields in which a pore is 
formed in the separator which forms the gas passageway in a single cell of the divided linear shape will 
become unnecessary. When a part of pore which forms a manifold becomes unnecessary, the seal 
structure (structure for maintaining the airtightness in a manifold) established around a pore also 
becomes unnecessary, and can simplify the structure of a separator and a seal. Therefore, the cross- 
section area of small size, i.e., a fuel cell, can be made smaller more for a fuel cell. By this, members 
forming, such as a separator, can be made smaller and the material cost can be reduced. In carrying in an 
electromobile by using this fuel cell as the power supply for vehicles by the ability to miniaturize a fuel 
cell, the flexibility of a vehicle design improves. 

[01 14]By the fuel gas and oxidizing gas side, especially the gas passageway in a single cell divided in 
the fuel cell of this example is formed so that it may become U type of the direction which counters 
mutually. If the pore which will form the manifold which carries out the feeding and discarding of one 
gas along with one predetermined side in a separator if it has such composition is provided, The pore 
which forms the manifold which carries out the feeding and discarding of the gas of another side is 
formed along with the one above-mentioned side and the neighborhood which counters, and does not 
need to provide the pore for forming a manifold near [ remaining ] the two sides. Therefore, a 
predetermined direction can be shortened in the shape of a fuel cell. A fuel cell can be made into shape 
short to a lengthwise direction when forming in sideways U type the crevice which forms the gas 
passageway in a single cell like the separator 430 shown in drawing 15 . Thus, if a fuel cell is made into 
shape short to a lengthwise direction, when it carries in an electromobile by using a fuel cell as the 
power supply for vehicles, in allocating a fuel cell under a seat, it becomes advantageous especially. 
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[01 15]In the separator which constitutes such a fuel cell, as mentioned already, the manifold which 
carries out the feeding and discarding of the cooling water other than the manifold which carries out the 
feeding and discarding of the gas is also formed, but. Since the manifold of cooling water can be formed 
in the position which is separated from a collecting section rather than the manifold of gas, the above- 
mentioned effect that the lengthwise direction of a fuel cell can be made small is not spoiled by forming 
the manifold of cooling water. Namely, in order to supply the gas which contributes to electrochemical 
reaction directly to each single cell at sufficient efficiency. Although providing in the field near a 
collecting section is desirable as for the manifold of gas, the manifold of the cooling water which is not 
directly contributed to electrochemical reaction, Since it does not interfere even if it provides in the 
more distant field from a collecting section, when forming a cooling water manifold, what is necessary 
is just to provide in the distance from a collecting section, and it is not necessary to enlarge the 
lengthwise direction of a fuel cell rather than a gas manifold. If shape of the section of a collecting 
section is made elliptical [ on which the angle was dropped ] like the fuel cell constituted using the 
separator 430 especially shown in drawing 15 . the breadth to the transverse direction of a fuel cell can 
also be stopped. Namely, since an excessive space will produce near the corner if the shape of the 
section of stack structure is a quadrangle if a gas manifold is provided along with an elliptical collecting 
section, Maintaining the shortness of the lengthwise direction of a fuel cell by forming a cooling water 
manifold using this space, it stops that a fuel cell becomes large in a transverse direction, and the whole 
fuel cell can be miniaturized. In making shape of the whole collecting section into the quadrangle 
instead of an ellipse form and forming a gas passageway in U type, the flow of gas becomes insufficient 
easily and the corner which hits the pars basilaris ossis occipitalis of this U character has a possibility 
that electrochemical reaction may not fully advance. Therefore, as described above, even if it reduces 
the area of the collecting section which is equivalent to a corner by using a collecting section as an 
ellipse form, it is so much uninfluential to battery capacity. 

[01 16]In the separator 430 to constitute, the fuel cell of this example the downstream field (linear area of 
the direction near the pore 45 1) of the crevice 455, Compared with the upstream field (linear area of the 
direction near the pore 450), width is formed narrowly, and, similarly, as for the downstream field 
(linear area of the direction near the pore 453) of the crevice 456, width is narrowly formed compared 
with the upstream field (linear area of the direction near the pore 452) (refer to drawing 15) . In the lower 
stream, in the gas passageway in a single cell of a fuel cell provided with such a separator 430, a passage 
sectional area becomes small. Within a fuel cell, the electrode active material concentration in a gas 
mass flow and gas decreases in connection with the electrode active material in the supplied gas being 
consumed by electrochemical reaction. Therefore, by making a passage sectional area small in this way 
as the lower stream, it can compensate with a gas mass flow decreasing, a uniform reaction can be 
expected with the whole fuel cell, and sufficient voltage can be secured. 

[01 17] Since the gas passageway in a single cell is formed in U type, the fuel cell of this example does so 
the effect that the rate of gas utilization can be raised further, compared with the case where the gas 
passageway in a single cell is formed in linear shape. That is, when gas is led to the shape of a channel 
and the flow direction changes for reverse, it becomes easy to generate a turbulent flow in the field 
which hits the pars basilaris ossis occipitalis of U type, and the capacity factor of gas improves by 
stirring gas more. 

[01 18]In the fuel cell of this example, it writes with the composition which makes shape of the gas 
passageway in a single cell sideways U type, goes caudad from the upper part, and passes gas by both by 
the side of fuel gas and oxidizing gas, and the effect that the draining mechanism of the produced water 
produced within a gas passageway can be simplified is done so. For example, when the oxidizing gas 
passage in a single cell is provided in the perpendicular direction like the 1st example, the produced 
produced water is led to the oxidizing gas passage in a single cell, falls caudad, and collects on each of 
three downward manifolds (the oxidizing gas exhaust manifolds 63 and 65, oxidizing gas supply 
manifold 61). In such a fuel cell, the sewer valve needed to be provided in these manifolds, respectively, 
and produced water needed to be removed. In the fuel cell of this example, since each gas passageway in 
a single cell serves as sideways U type, the produced produced water is led to the pressure and gravity 
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into which gas flows, and is gradually led to the downstream in the gas passageway in a single cell. 
Thus, since it is eventually led to the manifold which the pore 453 or the pore 443 with which the 
separator 430 is provided forms, if a draining mechanism is provided only in the manifold located in the 
method of these bottom, it is sufficient for produced water. Or composition can be simplified further, 
without providing a draining mechanism in the inside of a fuel cell with the pressure of gas, if the 
discharge to the exterior of a fuel cell is possible for the produced water led to these manifolds enough. 
[01 19] Although the crevice of U type for forming the gas passageway in a single cell was established in 
each two field of every in the separator 430 which constitutes the fuel cell of this example, the number 
of partitions (the number of the crevices formed on the same side) of the gas passageway in a single cell 
is good also as two or more. What is necessary is just to determine the number of partitions suitably in 
consideration of the grade etc. whose energy required in order to pressurize gas, when supplying gas 
increases, when it increases the number of partitions and passage resistance increases, the effect by a 
passage cross section becoming small and the rate of flow of gas becoming early by increasing the 
number of partitions, and. In the separator 430, the adjacent spaces which form a manifold, and the field 
which forms a collecting section may be formed4>y one, or may be formed by a different body. 
[0120]In the fuel cell of this example, and the fuel cell of the 1st example, the gas which passed the gas 
exhaust manifold is introduced in a return plate in the gas supply manifold adjoined and provided in this 
gas exhaust manifold. Therefore, in order to draw gas, the crevice established in a return plate is small, 
and ends (it being short), and the capacity of a crevice can be stopped. While gas passes through the 
inside of this crevice, it does not contribute to power generation, but when the size and the amount of 
distributed gas of a fuel cell are set constant, generation efficiency can folly be secured by stopping the 
gas volume which does not contribute to a reaction. 

[0121] As described above, when being led to the gas manifold which the gas which passed the 
predetermined gas manifold adjoins by the crevice with which a return plate is provided, the gas sealing 
structure near the crevice of this return plate can be simplified. That is, the case where different gas 
(oxygen and hydrogen) adjoins near the field where the entrance of gas of the same kind adjoins does 
not need to secure airtightness more strictly. 

[01 22] Although the gas which divides the channel of gas in parallel with the laminating direction of 
stack structure, and is supplied in single stack structure at stack structure was considered as the 
composition which passes through the inside of these divided channels one by one in the example 
mentioned already, It is good also as connecting two or more such stack structures, constituting a fuel 
cell, and securing more electric power. The composition of the fuel cell which consists of two or more 
stack structures is explained below as the 5th example. Drawing 17 is an explanatory view showing the 
composition of the fuel cell 500 of the 5th example provided with four stack structures, and drawing 18 
is a top view showing the composition of the separator 530 with which each stack structure with which 
the fuel cell 500 is provided was equipped. The fuel -cell 500 was provided with the four stack structures 
515A, 515B, 515C, and 515D, connected such stack structures mutually with the feeding-and-discarding 
box 512, and has stored such structures in the case 510. Although the case 510 has covered the four 
whole stack structure, drawing 17 r emoves one side of the field big No. 1 in the case 510, and it 
expresses signs that the inside of the case 510 was seen from this removed field side. Since each stack 
structure with which the fuel cell 500 is provided has the composition which is common in the example 
mentioned already except how to flow through the structure of the separator with which this is provided, 
and the gas in an inside, the detailed explanation about each stack structure is omitted. 
[0123]The feeding-and-discarding box 512 is the box-like member allocated in the center section of the 
fuel cell 500, and is formed by the material which has predetermined rigidity, for example, aluminum 
etc.lt faces across this feeding-and-discarding box 512, the stack structures 515A and 515B are allocated 
in one side, and the stack structures 515C and 515D are allocated in another side. This feeding-and- 
discarding box 512 is connected with the fuel gas feed unit, the fuel gas exhaust, the oxidizing gas feed 
unit, and the oxidizing gas exhaust which were provided outside. The channel of predetermined shape is 
formed in the inside of the feeding-and-discarding box 512, and distribute the fuel gas and oxidizing gas 
which were supplied by this channel from the outside to each stack structure with which the fuel cell 500 
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is provided, and. The gas which draws outside the gas discharged by passing through the inside of stack 
structure, and is exchanged between each stack structure is drawn. 

[0124]In those both ends, the application-of-pressure maintaining structure 514 is established, to each 
stack structure, thrust is applied to the fuel cell 500 toward the feeding-and-discarding box 512 side 
from the end side, and each stack structure is held within the case 510 according to this application-of- 
pressure maintaining structure 514 to it. the application-of-pressure maintaining structure 514 of this 
example is provided with the pressurizing shafts 501, and these pressurizing shafts 501 are thrust into a 
predetermined hole structure (not shown) provided in the end of the case 510 — this hole — the welding 
pressure to each stack structure is held by screwing in structure. The pressure plate 502 is formed in the 
end (end side of the case 510) of each stack structure. The thrust applied from the pressurizing shafts 

501 is told to stack structure via this pressure plate 502, and the whole stack structure in a case is 
pressurized (refer to drawing 17 ). 

[0125]As shown in drawing 18 » the pores 540-545 and the pores 550-555 are formed in the separator 
530, and on one field, The crevice 548 which makes the crevice 547 which makes the crevice 546 which 
makes the pores 540 and 543 open for free passage, and the pores 541 and 544 open for free passage, 
and the pores 542 and 545 open for free passage is formed (refer to drawing 18 (A)). On another field, 
the crevice 558 which makes the crevice 557 which makes the crevice 556 which makes the pores 550 
and 553 open for free passage, and the pores 551 and 554 open for free passage, and the pores 552 and 
555 open for free passage is formed (refer to drawing 18 (B)). The pores 540-545 form respectively the 
acid gas manifolds 560-565 which carry out the feeding and discarding of the oxidizing gas within stack 
structure, and the pores 550-555 form respectively the fuel gas manifolds 580-585 which carry out the 
feeding and discarding of the fuel gas (refer to drawing 18 ). The crevices 546-548 form the oxidizing 
gas passage in a single cell within stack structure, and the crevices 556-558 form the fuel gas flow route 
in a single cell. Although the statement was omitted in drawing 18 . The crevices 546-548,556-558 with 
which the separator 530 is provided are provided with the heights of predetermined shape which secure 
conductivity between the gas diffusion electrodes which the gas which passes the gas passageway in a 
single cell as well as the separator 430 mentioned already is stirred, and adjoin. 
[0126]The fuel cell 500 equips with one return plate in connection with the channel of fuel gas at a time 
the end (end of the side in which the application-of-pressure maintaining structure 514 is formed) of 
each stack structure, the end of the stack structure 515A - the return plate 590A — the return plate 590C 
is allocated by the end of the stack structure 515C, and the return plate 590D is allocated in the end of 
the stack structure 515D for the return plate 590B by the end of the stack structure 515B. Drawing 19 
thru/or drawing 22 are the top views showing the composition of these return plates, and expresses signs 
that all were seen from the side which touches the laminated single cell 20 (going to the pressure plate 

502 side from the feeding-and-discarding box 512 side), the return plate 590A ~ the crevice 571 and the 
crevice 591 — the return plate 590B - as for the return plate 590G, the return plate 590D equips [ the 
crevice 572 and the crevice 592 ] the surface with the crevice 579 and the crevice 594 for the crevice 
574 and the crevice 593. The crevice 571,572,574,579 is a structure which forms the channel of fuel gas 
here, and the crevice 591 - the crevice 594 are structures which form the channel of oxidizing gas. 
[0127]Express the superficial composition of the return plates 590A-590D with drawing 19 t hru/or 
drawing 22 , and. The situation of the flow of the gas within the fuel cell 500 is explained, and also 

[ expedient ] physical relationship with a part of pore with which the separator 530 laminated in the 
same stack structure is provided and which was mentioned already, and the above-mentioned crevice 
with which each return plate is provided was also shown collectively. Here, the pore of the separator 530 
located within each stack structure corresponding to each crevice with which each return plate is 
provided was expressed with the dotted line on each return plate in each of drawing 19 thru/or drawing 
22. Namely, the crevice 571 with which the return plate 590A is provided in the stack structure 515A, 
The fuel gas manifold 581,582 which the pore 551,552 with which the separator 530 is provided forms 
is made to open for free passage, and the crevice 591 makes the oxidation gas manifold 562,563 which 
the pore 542,543 with which the separator 530 is provided forms open for free passage (refer to drawing 
19). Similarly in the stack structure 515B, the crevice 572 with which the return plate 590B is provided, 
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The fuel gas manifold 581,582 which the pore 551,552 with which the separator 530 is provided forms 
is made to open for free passage, and the crevice 592 makes the oxidation gas manifold 562,563 which 
the pore 542,543 with which the separator 530 is provided forms open for free passage (refer to drawing 
20). The crevice 574 with which the return plate 590C is provided in the stack structure 5 15C, The fuel 
gas manifold 580,581 which the pore 550,551 with which the separator 530 is provided forms is made to 
open for free passage, and the crevice 593 makes the oxidation gas manifold 562,563 which the pore 
542,543 with which the separator 530 is provided forms open for free passage (refer to drawing 21 ). 
Similarly by the stack structure 5 15D, the crevice 579 with which the return plate 590D is provided, The 
fuel gas manifold 580,581 which the pore 550,551 with which the separator 530 is provided forms is 
made to open for free passage, and the crevice 594 makes the oxidation gas manifold 562,563 which the 
pore 542,543 with which the separator 530 is provided forms open for free passage (refer to drawing 
22). The situation of direction of lamination of each member in the fuel cell 500 and the flow of gas is 
explained in detail later. 

[0128]The direction of lamination of the single cell 20 is the same as the stack structures 515A and 
515C among four stack structures with which the fuel cell 500 is provided, and, in the laminating 
direction of the stack structures 515B and 515D, these serve as for reverse. The stack structures 515A- 
515D which constitute the fuel cell 500 equip each both ends with the same collecting electrode plate as 
the example mentioned already. Namely, in the both ends of the stack structure 515A the collecting 
electrode plates 536A and 537A, The collecting electrode plates 536C and 537C are allocated in the 
both ends of the stack structure 515C, and the collecting electrode plates 536D and 537D are allocated in 
the both ends of the stack structure 515B for the collecting electrode plates 536B and 537B by the both 
ends of the stack structure 515D, respectively (refer to drawing 17) . These collecting electrode plates are 
provided with the terminal for taking out electric power from each stack structure like [ although the 
statement was omitted in drawing 17 ] the example mentioned already. The situation of connection of 
the terminal provided in the collecting electrode plate with which each stack structures 5 1 5 A-5 1 5D 
equip below is explained. 

[0129]The terminal of the collecting electrode plate 537A formed in feeding-and-discarding box 512 
side edge part in the stack structure 515A is connected with the terminal of the collecting electrode plate 
536C formed in feeding-and-discarding box 512 side edge part in the stack structure 515C which 
confronts each other across the feeding-and-discarding box 512. The terminal of the collecting electrode 
plate 537C formed in application-of-pressure maintaining structure 514 side edge part in the stack 
structure 515C is connected with the terminal of the collecting electrode plate 536D formed in 
application-of-pressure maintaining structure 514 side edge part in the adjacent stack structure 515D. 
The terminal of the collecting electrode plate 537D formed in feeding-and-discarding box 512 side edge 
part in the stack structure 515D is connected with the terminal of the collecting electrode plate 536B 
formed in feeding-and-discarding box 512 side edge part in the stack structure 515B which confronts 
each other across the feeding-and-discarding box 512. 

[0130]Since the direction of lamination of the single cell 20 is for reverse here by the stack structures 
515A and 515C and the stack structures 515B and 515D as mentioned already, By connecting the 
contact button of each stack structure end as mentioned above, the stack structures 515A-515D are 
connected in series in order of the stack structures 515A, 515C, 515D, and 515B. If the stack structures 
515A-515D are connected in series as mentioned above, The terminal of the collecting electrode plate 
53 6 A formed in application-of-pressure maintaining structure 514 side edge part in the stack structure 
515A, The terminal of the collecting electrode plate 537B formed in application-of-pressure maintaining 
structure 5 14 side edge part in the stack structure 5 15B turns into an output terminal of the fuel cell 500, 
and electric power can be taken out from these terminals. 

[013 ljBelow, the situation of the flow of the fuel gas in such a fuel cell 500 is explained. Drawing 23 
thru/or drawing 25 are the explanatory views showing the situation of the flow of the fuel gas in the fuel 
cell 500. By drawing 23 thru/or drawing. 25 » the situation of the flow of the fuel gas of the fuel cell 500 
whole was shown, and the situation of the flow of the fuel gas in the fuel gas flow route in a single cell 
formed in each stack structure was also collectively shown near each stack structure. As a situation of 
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the flow of the fuel gas of the fuel cell 500 whole, the state where the fuel cell 500 was seen from the 
same direction as drawing 17 was shown. The situation of the flow of the fuel gas in the fuel gas flow 
route in a single cell was expressed based on signs that the separator 530 with which each stack structure 
is provided was seen toward the side in which the return plates 590C and 590D were allocated from the 
side in which the return plates 590A and 590B were allocated. If the separator 530 is seen from such a 
direction, the field in which the crevices 556-558 in connection with the flow of fuel gas are formed will 
serve as a side front (side shown by drawing 23 - drawing 25) in the stack structures 515B and 515D, 
but. In the stack structures 515A and 515C, it becomes the back side (side which is not shown by 
drawing 23 - drawing 25 ). Therefore, when the flow of the fuel gas in the single cell in the stack 
structures 515B and 515D was expressed with drawing 23 - drawing 25, the solid line expressed the 
crevices 556-558 by them, but. When the flow of the fuel gas in the single cell in the stack structures 
515A and 515C was expressed, the crevices 556-558 were expressed with the dashed line. Here, such 
crevices 556-558 shown by drawing 23 - drawing 25 show only the thing in connection with the 
explanation in a figure with the above-mentioned solid line and the dashed line. In drawing 23 - drawing 
25, the statement of the pore in connection with the flow of the oxidizing gas with which the separator 
530 is provided for convenience since the situation of the flow of the fuel gas in the fuel gas flow route 
in a single cell is expressed, etc. is omitted. 

[0132]The fuel gas supplied from the outside to the feeding-and-discarding box 512 is distributed to the 
stack structures 515A and 515B via the channel in the feeding-and-discarding box 512. At this time, the 
fuel gas supplied from the external fuel gas feed unit, without it is divided into two according to the 
shape of the channel formed in the feeding-and-discarding box 512 and changes the flow direction of 
gas - the stack structures 515A and 515B — it is each upper bed side and is led to the fuel gas manifold 
boiled and provided from the center of the fuel cell 500. That is, the fuel gas supplied from the outside is 
drawn in the fuel gas manifold 580 which the pore 550 provided in the separator 530 with which the 
stack structures 5 15 A and 515B are provided forms (refer to drawing 23) . As mentioned already, since 
the direction of lamination of the single cell 20 is different, the manifold with which fuel gas is 
introduced first turns into the fuel gas manifold 580 which the pore 550 forms also in which stack 
structure by the stack structures 5 1 5 A and 5 1 5B. In the stack structures 5 1 5A and 5 1 5B, the fuel gas 
introduced into the fuel gas manifold 580 which the pore 550 forms is distributed to the fuel gas flow 
route in a single cell which the pore 550 and the crevice 556 open for free passage form, and gathers 
after that to the fuel gas manifold 583 which the pore 553 forms. That is, in the stack structures 515A 
and 515B, the fuel gas manifold 583 works as a fuel gas exhaust manifold. 

[0133]In each of the stack structures 515A and 515B here, The fuel gas manifold 583 formed of the pore 
553 and the fuel gas manifold 583 formed of the pore 553 in each of the stack structures 515C and 515D 
are connected by the feeding-and-discarding box 512. Therefore, the fuel gas which passed the fuel gas 
manifold 583 formed of the pore 553 in the stack structures 515A and 515B, It is led to the stack 
structures 515C and 515D via the feeding-and-discarding box 512, and is led to the fuel gas manifold 
583 formed of the pore 553. When making such connection, the gas exhaust manifold formed in the 
stack structures 515A and 515B is connected to these and the gas manifold formed in the corresponding 
position in the stack structures 515C and 515D. Therefore, although the fuel gas manifold 580 turns into 
a fuel gas supply manifold and the fuel gas manifold 583 turns into a fuel gas exhaust manifold in the 
stack structures 515A and 515B, In the stack structures 515C and 515D, these become reverse, the fuel 
gas manifold 580 turns into a fuel gas exhaust manifold, and the fuel gas manifold 583 turns into a fuel 
gas supply manifold. 

[0134]In the stack structures 515C and 515D, from the fuel gas manifold 583 which the pore 553 forms. 
The fuel gas which fuel gas was distributed to the fuel gas flow route in a single cell which the crevice 
556 forms, and passed the fuel gas flow route in these single cells, It gathers to the fuel gas manifold 
580 which the pore 550 forms, and results in the return plates 590C and 590D allocated by the end by 
the side of the application-of-pressure maintaining structure 514. Here the crevice 574,579 ( drawing 21 . 
22 references) with which the return plates 590C and 590D are provided, respectively, It laps with the 
pores 550 and 551 with which the adjoining separator 530 is provided, and the fuel gas manifold 580 
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which the pore 550 forms, and the fuel gas manifold 581 which the pore 551 forms are made to open for 

free passage, as mentioned already. Therefore, the fuel gas which has passed the fuel gas manifold 580 

is led to the fuel gas manifold 581 which the pore 551 within the same stack structure forms by the 

crevice 574,579 in each of the return plates 590C and 590D. (Refer to drawing 24). 

[0135]The fuel gas which the fuel gas manifold 581 worked as a fuel gas supply manifold, and was led 

to the fuel gas manifold 581 in the stack structures 515C and 515D, After being distributed to the fuel 

gas flow route in a single cell which the crevice 557 forms and passing the fuel gas flow route in these 

single cells, it gathers to the fuel gas manifold 584 which the pore 554 forms. That is, in the stack 

structures 515C and 515D, the fuel gas manifold 584 works as a fuel gas exhaust manifold. 

[0136]In each of the stack structures 515C and 515D here, The fuel gas manifold 584 formed of the pore 

554 and the fuel gas manifold 584 formed of the pore 554 in each of the stack structures 515A and 515B 
are connected by the feeding-and-discarding box 512. Therefore, the fuel gas which passed the fuel gas 
manifold 584 which is a fuel gas exhaust manifold in the stack structures 515C and 515D, In the stack 
structures 515A and 515B, it is led to the fuel gas manifold 584 formed of the pore 554 via the feeding- 
and-discarding box 512. That is, in the stack structures 515A and 515B, the fuel gas manifold 584 works 
as a fuel gas supply manifold (refer to drawing 24) . 

[0137]In the stack structures 515A and 515B, from the fuel gas manifold 584 which the pore 554 forms. 
The fuel gas which fuel gas was distributed to the fuel gas flow route in a single cell which the crevice 

557 forms, and passed the fuel gas flow route in these single cells, It gathers to the fuel gas manifold 
581 which the pore 55 1 forms, and results in the return plates 590 A and 590B allocated by the end by 
the side of the application-of-pressure maintaining structure 514. That is, in the stack structures 515A 
and 515B, the fuel gas manifold 581 works as a fuel gas exhaust manifold. 

[0138]Here the crevice 571,572 ( drawing 19 , 20 references) with which the return plates 590 A and 
590B are provided, respectively, It laps with the pore 551 and the pore 552 with which the adjoining 
separator 530 is provided, and the fuel gas manifold 581 which the pore 551 forms, and the fuel gas 
manifold 582 which the pore 552 forms are made to open for free passage, as mentioned already. 
Therefore, the fuel gas which has passed the fuel gas manifold 581 is led to the fuel gas manifold 582 
which the pore 552 within the same stack structure forms by the crevice 571,572 in each of the return 
plates 590A and 590B. (Refer to drawing 25 ). The fuel gas which the fuel gas manifold 582 works as a 
fuel gas supply manifold, and passes the fuel gas manifold 582 in the stack structures 515A and 515B, 
After being distributed to the fuel gas flow route in a single cell which the crevice 558 forms and 
passing the fuel gas flow route in these single cells, it gathers to the fuel gas manifold 585 which the 
pore 555 forms. That is, in the stack structures 515A and 515B, the fuel gas manifold 585 works as a 
fuel gas exhaust manifold. 

[0139]In each of the stack structures 515A and 515B here, The fuel gas manifold 585 formed of the pore 

555 and the fuel gas manifold 585 formed of the pore 555 in each of the stack structures 515C and 515D 
are connected by the feeding-and-discarding box 512. Therefore, the fuel gas which passed the fuel gas 
manifold 585 which is a fuel gas exhaust manifold in the stack structures 515A and 515B, In the stack 
structures 515C and 515D, it is led to the fuel gas manifold 585 formed of the pore 555 via the feeding- 
and-discarding box 512. That is, in the stack structures 515C and 515D, the fuel gas manifold 585 works 
as a fuel gas supply manifold (refer to drawing 25) . 

[0140]In the stack structures 515C and 515D, from the fuel gas manifold 585 which the pore 555 forms. 
The fuel gas which fuel gas was distributed to the fuel gas flow route in a single cell which the crevice 

558 forms, and passed the fuel gas flow route in these single cells gathers to the fuel gas manifold 582 
which the pore 552 forms, and reaches the feeding-and-discarding box 512 again. That is, in the stack 
structures 515C and 515D, the fuel gas manifold 582 works as a fuel gas exhaust manifold. As 
mentioned already, the fuel gas which had connected the feeding-and-discarding box 512 with the fuel 
gas exhaust provided outside, and passed the fuel gas manifold 582 is discharged outside via the 
feeding-and-discarding box 512. 

[0141]In the above, although the situation of the flow of the fuel gas in the fuel cell 500 was explained 
next, in advance of explanation of the situation of the flow of the oxidizing gas in the fuel cell 500, it is 
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the channel of oxidizing gas provided in the feeding-and-discarding box 512, and the channel committed 
like the return plate mentioned already is explained. In the feeding-and-discarding box 512, the channel 
of this oxidizing gas is provided near the field which touches each stack structure. Drawing 26 is a 
mimetic diagram showing the section which cut the feeding-and-discarding box 512 in the E-E line 
shown in drawing 17 . and drawing 27 is a mimetic diagram showing the section which cut the feeding- 
and-discarding box 512 in the F-F line shown in drawing 17 . As shown in drawing 26 a nd 27, the 
channels 516-5 19 are established in the feeding-and-discarding box 512, and these channels are 
committed in each stack structure in order to make between predetermined oxidation gas manifolds open 
for free passage. 

[0142]In addition to the channels 516-519, drawing 26 and 27 also showed collectively the position to 
which the pore (pore provided in the separator 530) which forms the oxidation gas manifold opened for 
free passage by these channels corresponds. Here, by drawing 26 and 27, the dashed line showed the 
position of the pore with which the separator 530 is provided. The channel 516 makes the oxidation gas 
manifold 560 which the pore 540 forms, and the oxidation gas manifold 564 which the pore 544 forms 
open for free passage in the stack structure 515A, as shown in drawing 26 . The channel 517 makes the 
oxidation gas manifold 560 which the pore 540 forms, and the oxidation gas manifold 564 which the 
pore 544 forms open for free passage in the stack structure 515B. Similarly as shown in drawing 27 , the 
channel 518, In the stack structure 515D, make it open for free passage, and the oxidation gas manifold 
560 which the pore 540 forms, and the oxidation gas manifold 564 which the pore 544 forms the 
channel 517, The oxidation gas manifold 560 which the pore 540 forms, and the oxidation gas manifold 
564 which the pore 544 forms are made to open for free passage in the stack structure 5 1 5C. 
[0143]Below, the situation of the flow of the oxidizing gas in such a fuel cell 500 is explained. Drawing 
28 thru/or drawing 30 are the explanatory views showing the situation of the flow of the oxidizing gas in 
the fuel cell 500. By drawing 28 t hru/or drawing 30 , the situation of the flow of the oxidizing gas of the 
fuel cell 500 whole was shown, and the situation of the flow of the oxidizing gas in the oxidizing gas 
passage in a single cell formed in each stack structure was also shown collectively. The situation of the 
flow of the oxidizing gas of the fuel cell 500 whole was expressed based on signs that the fuel cell 500 
was seen toward the side in which the stack structures 515A and 515C were allocated from the side in 
which the stack structures 515B and 515D were allocated. The situation of the flow of the oxidizing gas 
in the oxidizing gas passage in a single cell was expressed based on signs that the separator 530 with 
which each stack structure is provided was seen toward the side in which the return plates 590C and 
590D were allocated from the side in which the return plates 590A and 590B were allocated. If the 
separator 530 is seen from such a direction, the field in which the crevices 546-548 in connection with 
the flow of oxidizing gas are formed will serve as a side front (side shown by drawing 28 - drawing 30) 
in the stack structures 515A and 515C, but. In the stack structures 515B and 515D, it becomes the back 
side (side which is not shown by drawing 28 - drawing 30 ). Therefore, when the flow of the oxidizing 
gas in the single cell in the stack structures 5 1 5 A and 5 1 5C was expressed with drawing 28 - drawing 
30, the solid line expressed the crevices 546-548 by them, but. When the flow of the oxidizing gas in the 
single cell in the stack structures 515B and 515D was expressed, the crevices 546-548 were expressed 
with the dashed line. Here, such crevices 546-548 shown by drawing 28 - drawing 30 show only the 
thing in connection with the explanation in a figure with the above-mentioned solid line and the dashed 
line. In drawing 28 - drawing 30 . the statement of the pore in connection with the flow of the fuel gas 
with which the separator 530 is provided for convenience since the situation of the flow of the oxidizing 
gas in the oxidizing gas passage in a single cell is expressed, etc. is omitted. 

[0144]The oxidizing gas supplied from the outside to the feeding-and-discarding box 512 is distributed 
to four stack structures (stack structures 515A thru/or 515D) via the channel in the feeding-and- 
discarding box 512. The oxidizing gas distributed from the feeding-and-discarding box 512 is drawn in 
the oxidation gas manifold 561 which the pore 541 provided in the separator 530 with which the stack 
structures 5 1 5 A thru/or 5 15D are provided forms (refer to drawing 28) . That is, in the stack structures 
515A thru/or 515D, the oxidation gas manifold 561 works as an oxidizing gas supply manifold. The 
oxidizing gas introduced into the oxidation gas manifold 561 is distributed to the oxidizing gas passage 
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in a single cell which the crevice 547 forms, from the upper part, goes caudad, and flows through the 
oxidizing gas passage in a single cell, and it gathers after that to the oxidation gas manifold 564 which 
the pore 544 forms. That is, in the stack structures 515A thru/or 515D, the oxidation gas manifold 564 
works as an oxidizing gas exhaust manifold. 

[0145]Here, the oxidizing gas which gathered to the oxidation gas manifold 564 returns to the feeding- 
and-discarding box 512 again. As mentioned already, the channels 516-519 which connect the oxidation 
gas manifold 564 which the pore 544 forms, and the oxidation gas manifold 560 which the pore 540 
forms within the same stack structure are formed in the feeding-and-discarding box 512. Therefore, in 
each stack structure, the oxidizing gas which passed the oxidation gas manifold 564 is introduced into 
the oxidation gas manifold 560 which the pore 540 forms within the same stack structure by the 
channels 516-519 with which the feeding-and-discarding box 512 is provided (refer to drawing 29) . That 
is, in the stack structures 515A thru/or 5 15D, the oxidation gas manifold 560 works as an oxidizing gas 
supply manifold. In each stack structure, the oxidizing gas which passes the oxidation gas manifold 560 
is distributed to the oxidizing gas passage in a single cell which the crevice 546 forms, and gathers after 
that to the oxidation gas manifold 563 which the pore 543 forms. That is, in the stack structures 515A 
thru/or 515D, the oxidation gas manifold 563 works as an oxidizing gas exhaust manifold. 
[0146]The oxidizing gas which gathered to the oxidation gas manifold 563 which the pore 543 forms 
results in the return plates 590A thru/or 590D allocated by the end by the side of the application-of- 
pressure maintaining structure 514 in each stack structure. Here the crevices 591 thru/or 594 (refer to 
drawing 19 t hru/or drawing 22 ) with which the return plates 590A thru/or 590D are provided, 
respectively, It laps with the pore 543 and the pore 542 with which the separator 530 is provided within 
each stack structure, and the oxidation gas manifold 563 which the pore 543 forms, and the oxidation 
gas manifold 562 which the pore 542 forms are made to open for free passage, as mentioned already. 
Therefore, the oxidizing gas which has passed the oxidation gas manifold 563 in each of the return 
plates 590A thru/or 590D, It is introduced into the oxidation gas manifold 562 which the pore 542 forms 
within the same stack structure by the crevices 591 thru/or 594 (refer to drawing 30 ). The oxidizing gas 
which the oxidation gas manifold 562 worked as an oxidizing gas supply manifold, and was introduced 
into the oxidation gas manifold 562 in the stack structures 515A thru/or 51 5D, After being distributed to 
the oxidizing gas passage in a single cell which the crevice 548 forms and passing through the oxidizing 
gas passage in these single cells, it gathers to the oxidation gas manifold 565 which the pore 545 forms. 
That is, in the stack structures 5 15A thru/or 5 15D, the oxidation gas manifold 565 works as an oxidizing 
gas exhaust manifold. The oxidizing gas which gathered to the oxidation gas manifold 565 reaches the 
feeding-and-discarding box 512 again. As mentioned already, the oxidizing gas which had connected the 
feeding-and-discarding box 512 with the oxidizing gas exhaust provided outside, and passed the 
oxidation gas manifold 565 is discharged outside via the feeding-and-discarding box 512. 
[01 47] Although explanation was omitted in the example about the above-mentioned fuel cell 500, the 
channel which circulates the cooling water for maintaining internal temperature below at a 
predetermined temperature is also formed in each stack structure which constitutes the fuel cell 500. 
After such cooling water is also supplied from the outside via the feeding-and-discarding box 512, is 
distributed to each of four stack structures by the feeding-and-discarding box 512 and passes the inside 
of each stack structure, it is discharged outside via the feeding-and-discarding box 512. 
[0148]In the separator 530 with which the fuel cell 500 of this example is provided, the passage cross 
section was thinly formed like the separator 430 with which the fuel cell of the 4th example is provided 
as the crevice which forms the gas passageway in a single cell of the downstream more. That is, in the 
channel side of fuel gas, a passage sectional area becomes small at the order of the crevice 556,557,558, 
and a passage sectional area becomes small in the channel side of oxidizing gas at the order of the 
crevice 547,546,548. Also in the downstream whose total amount of the gas supplied decreases, the gas 
mass flow per unit passage sectional area is secured by this, and the rate of flow early enough can be 
secured by it. 

[0149]In order according to the fuel cell 500 of the 5th example constituted as mentioned above to 
divide the gas passageway within each stack structure into plurality and to supply gas one by one to the 
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divided gas passageway, The gas mass flow which passes per unit sectional area of a channel increases, 
and the same effect as the example which that the capacity factor of gas improves etc. mentioned already 
is acquired. Since especially the fuel cell of this example has many single cells which are provided with 
two or more stack structures and with which the whole fuel cell is provided, it can acquire notably the 
effect of speeding up the rate of flow of gas and raising the rate of gas utilization. Usually, when there 
are many single cells with which a fuel cell is provided. In order to raise the rate of flow and to raise the 
capacity factor of gas, even if it increases the gas supply volume from a gas supply device to a fuel cell, 
Although the amount of energy which becomes slight [ the increment of the gas mass flow in each gas 
passageway in a single cell ], and is consumed for the amount of consumption of fuel or gas 
pressurization increases, it is difficult to acquire sufficient effect of raising the rate of gas utilization. 
That is, even if it increases the gas volume which supplies the stack structure which consists of 100 
single cells in the fuel cell which it has four, theoretically, the increment of the gas volume in each gas 
passageway in a single cell drops only to 1/400 of the gas volume to which it was made to increase in a 
gas supply device. On the other hand, since the fuel cell of this example divides the channel within each 
stack structure into plurality and supplies gas one by one to the divided gas passageway by forming two 
or more crevices on a separator, Without increasing the amount of distributed gas from a gas supply 
device, in spite of having many single cells, the gas volume which passes the gas passageway in a single 
cell can be made to be able to increase, and the rate of gas utilization can be raised greatly. 
[0150]In addition to the above-mentioned effect, the fuel cell of this example does the following effects 
so. The fuel gas supplied from the outside is first distributed only to the stack structures 515A and 515B, 
Since the stack structures 5 15C and 5 1 5D are supplied after passing the divided fuel gas flow route 
which was formed in the stack structure 515A and 515B, Since the flow of the fuel gas supplied to per 
stack structure compared with the composition which distributes fuel gas to four stack structures 
simultaneously increases and the gas flow rate in a channel speeds up, the capacity factor of fuel gas can 
be raised. 

[0151]Namely, when distributing fuel gas to four stack structures simultaneously, every [ of the fuel gas 
supplied from a fuel gas feed unit / 4 / If] will be supplied to each stack structure, but. In the fuel cell 
500 of this example, every [ of the fuel gas supplied from a fuel gas feed unit / 2 / 1/] is supplied to each 
stack structure. Thus, since the fuel gas flow in a channel increases and the capacity factor of gas 
improves, the total amount of the fuel gas supplied to a fuel cell is also reducible. Usually, in order to 
fully advance electrochemical reaction with the whole fuel cell, to a fuel cell, supply an excessive 
amount of gas exceeding gas volume required for a theoretical target, but. When the capacity factor of 
the gas in a fuel cell improves, even if it reduces the gas volume to supply, it becomes possible to fully 
advance electrochemical reaction. Such an effect becomes advantageous especially, when using a fuel 
cell as a power supply for a drive of an electromobile etc. That is, by the ability to reduce the fuel gas 
amount supplied to a fuel cell, the amount of consumption of the fuel carried in the electromobile can be 
cut down, and the distance it can run by refueling once can be developed. 

[01 52] When supplying gas to two or more stack structures, gas is previously supplied to a part of stack 
structures, In supplying the gas which passed the stack structure of these upstream to the stack structure 
of the remaining downstream, Since the concentration of an electrode active material becomes high in 
the direction of the gas supplied to the stack structure of the upstream, or the total amount of the gas 
supplied increases, and the direction of the stack structure of the upstream obtains sufficient voltage 
compared with the downstream, it will be advantageous. However, in the fuel cell 500 of this example. 
Since the divided channel within each stack structure is mutually connected between stack structures and 
gas is passed by turns between stack structures, on the other hand, only a part of stack structures are not 
allotted to a target by the downstream, and an output can be equalized with the whole fuel cell. 
[01 53] When dividing the fuel gas supplied from a fuel gas feed unit furthermore according to the fuel 
cell 500 of this example, Since gas is divided into two using the feeding-and-discarding box 512, 
without changing the direction of gas and the stack structures 515A and 515B are supplied, the gas 
volume supplied to each stack structure can be equalized more. Namely, the thing for which gas is 
divided into two with sufficient accuracy without changing the flow direction of gas, Compared with 
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quadrisecting gas in the different direction, technically, since it is far easy, the gas volume supplied to 
each stack structure can be equalized more, and an output can be equalized more with the whole fuel cell 
by this. 

[0154]In the fuel cell 500 of the 5th above-mentioned example, as mentioned already, in the feeding- 
and-discarding box 512, we quadrisected oxidizing gas, and decided to supply separately to each stack 
structure. In using here the reformed gas which reformed and obtained methanol etc. as fuel gas, the 
hydrogen concentration in fuel gas becomes about 60% order, but. To use air as oxidizing gas, the 
oxygen density in oxidizing gas needs to supply more oxidizing gas to a fuel cell compared with fuel 
gas, in order to supply sufficient oxygen for the cathode side, since it becomes about 20%. Between two 
stack structures, connect mutually like the channel of the fuel gas in the fuel cell of this example, and the 
channel divided within stack structure fuel gas, A pressure loss will become large, when passing through 
the inside of both stack structures by turns, and the length of a gas passageway becomes longer and the 
increase of passage resistance and gas pass through a channel. Therefore, compared with the case where 
gas is separately supplied to each stack structure, when supplying oxidizing gas, the amount of energy 
taken to pressurize oxidizing gas becomes large, and the energy efficiency of the whole fuel cell falls. In 
the fuel cell 500 of this example, in the channel of the oxidizing gas which needs to supply more gas, in 
order to avoid that channel length becomes long and reduces energy efficiency, it was presupposed to 
oxidizing gas that each stack structure is supplied separately. 

[0155]It is good also as composition which will connect mutually the channel divided within stack 
structure like the channel side of fuel gas between two stack structures at the channel side of oxidizing 
gas and to which oxidizing gas will pass through the inside of both stack structures by turns from the 
first if the grade of decline in energy efficiency is in tolerance level. In such a case, the effect of making 
the gas mass flow and gas flow rate in a gas passageway increasing to the channel side of oxidizing gas, 
and raising the capacity factor of gas can be acquired. 

[01 56] According to the fuel cell 500 of this example, since two or more stack structures are stored in 
one case, the whole composition is miniaturizable. Especially, have established the feeding-and- 
discarding box 512 in the center section, and via this feeding-and-discarding box 512, Since supply of 
gas is received from the exterior, and gas is discharged to the exterior and gas is exchanged between 
each stack structure via this feeding-and-discarding box 512, piping structure of gas can be made very 
compact. 

[0157]Like this example, establish two or more crevices in the separator surface, each crevice forms the 
gas passageway in a single cell independently, and the divided gas passageway corresponding to the gas 
passageway in each single cell is connected mutually, When passing gas one by one among these, it is 
not necessary to pass gas one by one from the gas passageway in a single cell which the crevice 
established in the end of the separator forms. In this example, oxidizing gas was carried out to making it 
pass from the oxidizing gas passage in a single cell which the crevice 547 established in the center 
section of the separator 530 forms. Although the upstream is considered that gas begins to leak to a 
surrounding field a little via a gas diffusion electrode by a gas passageway in the channel where gas 
pressure is high and gas pressure is high, Thus, if the gas passageway in a single cell which the crevice 
established in the center section of the separator forms is made into the upstream, the gas which began to 
leak from the gas passageway in a single cell of this upstream will be allocated in both sides, and will 
become available in the field corresponding to the gas passageway in a single cell of the reliance lower 
stream. Here, in each oxidizing gas passage in a single cell, since oxidizing gas goes caudad and always 
flows from the upper part, the produced water produced in a channel is led to a downward oxidizing gas 
exhaust manifold, and does not take up a channel with the flow of gas. What is necessary is just to 
remove the produced water led to the oxidizing gas exhaust manifold by providing a sewer valve etc. in 
each oxidizing gas exhaust manifold. 

[01 58]In this example, the channel of fuel gas was carried out to making it pass one by one from the gas 
passageway in a single cell which the crevice established in the end of the separator forms. That is, the 
fuel gas flow route in a single cell which the crevice 556 of an upper bed part forms became the 
upstream most, and it formed as the fuel gas flow route in a single cell which the crevice provided 
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caudad forms so that it might become the downstream. In the fuel gas flow route in each single cell, 
since fuel gas flows horizontally, the produced water which is having such composition and was 
produced in the channel, By the flow of gas, it is gradually led to the fuel gas flow route in a single cell 
of the downstream, and gathers for a downstream fuel gas exhaust manifold (the stack structures 515A 
and 515B the fuel gas manifold 585 and the stack structures 515C and 515D fuel gas manifold 582) 
most eventually. Therefore, produced water can be easily removed by providing a sewer valve etc. in 
this fuel gas exhaust manifold. 

[01 59] Although the oxidizing gas passage of predetermined shape was formed in the feeding-and- 
discarding box 512 and we decided to introduce oxidizing gas into the gas passageway into which the 
downstream was divided more by this channel in the fuel cell 500 of the 5th example, Instead of forming 
a channel in the feeding-and-discarding box 5 12, it is good for the end of each stack structure also as 
allocating a return plate. Namely, besides the return plates 590A-590D provided in the end by the side of 
the application-of-pressure maintaining structure 514 in each stack structure, It is good also as realizing 
the same operation as the channels 516-519 which provided the return plate also in the end by the side of 
the feeding-and-discarding box 512, respectively, and were provided in the feeding-and-discarding box 
512 with these return plates. In the fuel cell 500 of the 5th example, although it presupposed that each 
stack structure is connected in series in order of the stack structures 515A, 515C, 515D, and 515B, it 
may carry out the method of different connection. For example, it is good also as connecting such stack 
structures in parallel mutually. 

[01 60] As mentioned already, in the fuel cell 500 of the 5th example. Since the channel within each stack 
structure is divided into plurality and gas is supplied one by one to the divided gas passageway by 
forming two or more crevices on a separator, in spite of having many single cells, Without increasing 
the amount of distributed gas from a gas supply device, the gas volume which passes the gas 
passageway in a single cell was able to be made to have been able to increase, and the rate of gas 
utilization was able to be raised greatly. It becomes possible using such an effect to constitute a fuel cell 
with few stack structures using the separator provided with two or more crevices like the 5th example. 
Here, the gas mass flow in each gas passageway in a single cell will decrease, and the capacity factor of 
gas will fall, so that the number of the single cells with which one stack structure is provided is 
increased. In order to increase the number of single cells per stack structure, securing the gas mass flow 
in the gas passageway in a single cell, Since it was accompanied by the increase in the amount of energy 
consumed in order to make the gas volume supplied to stack structure increase greatly and to pressurize 
an increase and gas of fuel consumption, the former was difficult for increasing the number of single 
cells per stack structure. If gas is supplied one by one to the gas passageway which divided the channel 
within each stack structure into plurality, and divided it using the separator provided with two or more 
crevices like the 5th example, the number of single cells per stack structure can be increased without 
being accompanied by the above-mentioned inconvenience. 

[0161] Drawing 31 is a fuel cell provided with two stack structures, and is an explanatory view showing 
the composition of the fuel cell 500 shown in drawing 17. and the fuel cell 600 provided with same 
number of single cells. Like the fuel cell 500, the fuel cell 600 is constituted using the separator 530, and 
since the channel within stack structure is divided into three, even if it makes the number of single cells 
per stack structure increase, it can fully secure the gas mass flow in the gas passageway in a single cell. 
Thus, by increasing the number of single cells per stack structure, and reducing the number of stack 
structures, the dead spaces produced in order to dedicate two or more stack structures in a case are 
reduced, and it becomes possible to miniaturize the whole fuel cell more. 
[01 62] Although the above-mentioned example explained the polymer electrolyte fuel cell, the 
composition of this invention is also applicable to the fuel cell of a different kind. For example, also 
when it applies to a phosphoric acid type fuel cell, a solid oxide fuel cell, etc., the same effect of raising 
the rate of gas utilization or raising wastewater nature can be acquired. 

[01 63] As for this invention, although the example of this invention was described above, it is needless 
to say that it can carry out with the aspect which becomes various within limits which are not limited to 
such an example at all and do not deviate from the gist of this invention. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the InventionJHowever, when making rugged structure formed on the gas 
separator into picture-drawn- without-lifting-the-brush-from-the-paper structure which was described 
above, since the channel in a single cell is finely bent on the same field, the pressure loss produced when 
gas passes through such a channel in a single cell will become large. Therefore, in order to maintain the 
flow of the gas which passes through the inside of a channel to the specified quantity. It is necessary to 
enlarge the grade which pressurizes the gas supplied to a fuel cell, the energy consumed in order to 
pressurize gas by this increases, and the inconvenience that the energy efficiency of the whole system 
provided with a fuel cell will fall is produced. 

[0009]The composition which divides into two or more fields the gas passageway formed on a separator 
apart from the above-mentioned gazette is also proposed (for example, JP,58-138268,U etc.). In such a 
fuel cell, the gas passageway divided into two or more fields is formed on the gas separator (bipolar 
plate). The gas supplied in the single cell from the gas supply hole passes through two or more above- 
mentioned fields one by one, and reaches gas exhaust. Although the rate of flow of the gas which passes 
through the inside of a channel also as such composition can be made quick and the rate of gas 
utilization can be raised, The flow of gas as well as the structure of the above-mentioned picture drawn 
without lifting the brush from the paper is continuing within a single cell, and further, since gas set holes 
are connected according to a diaphragm, the problem of the above-mentioned pressure loss cannot fully 
be solved. Since the flow of gas is continuing within a single cell, the composition shown in JP,7- 
263003,A and the composition shown in JP,58-138268,U have a possibility that distribution of the gas 
to each single cell may not be performed uniformly enough. 

[0010]As described above, to make small the passage cross section of the channel in a single cell, it is 
necessary to form more finely the rugged structure formed on a gas separator but, and by this, when 
manufacturing a gas separator, the accuracy more than before will be required. However, when accuracy 
becomes insufficient with difficulty, raising the accuracy at the time of forming rugged structure in the 
surface at the time of manufacture of a gas separator. There is a possibility that inconvenience, such as 
dispersion in the battery capacity resulting from the fall (increase in inferior goods) of the yield at the 
time of manufacture and the fall of the accuracy at the time of forming rugged structure, may arise. 
[001 l]The fuel cell using the gas separator for fuel cells of this invention, and this gas separator for fuel 
cells, Such a problem was solved, it was made for the purpose of raising the capacity factor of the gas 
supplied to a fuel cell, without reducing the energy efficiency of the whole system provided with a fuel 
cell, and the next composition was taken. 
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damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is an exploded perspective view showing single cell 20 composition which is a basic unit 
of the stack structure 1 5. 

[Drawing 2] It is a top view showing the composition of the separator 30. 

[Drawing 3] It is a perspective view showing the appearance of the stack structure 15. 

[Drawing 4]I t is an explanatory view showing the shape of the return plate 70. 

[Drawing 5] It is a top view showing the composition of the separator 30A which is a modification of the 
separator 30. 

[Drawing 6] It is an explanatory view which expresses the flow of the oxidizing gas within the stack 
structure 15 in three dimensions. 

[Drawing 7] It is an explanatory view which expresses superficially the flow of the oxidizing gas within 
the stack structure 15. 

[Drawing 8] It is an explanatory view which expresses superficially the flow of the fuel gas within the 
stack structure 15. 

[Drawing 9] It is an explanatory view showing the situation of dispersion in the voltage in each single 
cell which constitutes a fuel cell. 

[Drawing 10] It is an explanatory view which expresses temporally the situation of the output voltage in 
a fuel cell when changing gradually the amount of oxidizing gas (application-of-pressure air) supplied to 
a fuel cell. 

[Drawing ll] The flow of the gas which passes the inside of each oxidizing gas supply manifold and the 
oxidizing gas exhaust manifold corresponding to this is an explanatory view which expresses 
superficially signs that the fuel cell which becomes the same was constituted. 
[Drawing 12] It is an explanatory view showing the shape of the return plates 90 and 95. 
[Drawing 13] It is an explanatory view showing the shape of the return plate 170. 

[Drawing 14] It is an explanatory view which expresses superficially the flow of the oxidizing gas within 
the stack structure 315. 

[Drawing 15] It is a top view showing the composition of the separator 430. 

[Drawing 16]I t is an explanatory view showing the shape of the return plate 470. 

[Drawing 17] It is an explanatory view showing the composition of the fuel cell 500 provided with four 

stack structures. 

[Drawing 1 8] It is a top view showing the composition of the separator 530. 
[Drawing 19] It is a top view showing the composition of the return plate 590 A. 
[Drawing 20] It is a top view showing the composition of the return plate 590B. 
[Drawing 21 ] It is a top view showing the composition of the return plate 590C. 
[Drawing 22] It is a top view showing the composition of the return plate 590D. 
[Drawing 23] It is an explanatory view showing signs that fuel gas flows in the fuel cell 500. 
[Drawing 24] It is an explanatory view showing signs that fuel gas flows in the fuel cell 500. 
[Drawing 25] It is an explanatory view showing signs that fuel gas flows in the fuel cell 500. 
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[Drawing 26] It is a sectional view showing the shape of the channel of the oxidizing gas formed in the 
feeding-and-discarding box 512. 

[Drawing 27] It is a sectional view showing the shape of the channel of the oxidizing gas formed in the 
feeding-and-discarding box 512. 

[Drawing 28] It is an explanatory view showing signs that oxidizing gas flows in the fuel cell 500. 
[Drawing 29] It is an explanatory view showing signs that oxidizing gas flows in the fuel cell 500. 
[Drawing 30] It is an explanatory view showing signs that oxidizing gas flows in the fuel cell 500. 
[Drawing 31] It is an explanatory view showing the composition of the fuel cell 600 provided with two 
stack structures. 

[Drawing 32] It is an explanatory view showing the composition of the separator 130 known 

conventionally. 

[Description of Notations] 

15,1 15,3 15 — Stack structure 

20 - Single cell 

30, 30A, 1 30,430,530 - Separator 

31 - Electrolyte membrane 

32 - Anode 

33 - Cathode 

36, 37 - Collecting electrode plate 

36A, 37A — Output terminal 

38, 39 — Electric insulating plate 

40-45 -Pore 

50-53 -Pore 

55-59 - Rib part 

55A-57A — Uneven part 

60-62 — Oxidizing gas supply manifold 

63-65 — Oxidizing gas exhaust manifold 

66, 67 — Fuel gas supply manifold 

68, 69 — Fuel gas exhaust manifold 

70,170,470 - Return plate 

71,72, 74 - Crevice 

75-78 - Pore 

80, 85 - End plate 

81-84 -Pore 

90, 95 - Return plate 

96 - Blocking section 

140,143- Vent 

150,152 - Fuel hole 

155 -Rib part 

171 - Crevice 

176 -Pore 

271 — Crevice 

272 - Crevice 
360-365 - Manifold 
440-443,450-453 - Pore 
455,456 — Crevice 
457,458 - Pore 
471,474 - Crevice 
475.478 „ Pore 
491,492 - Pore 
500,600 - Fuel cell 
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501 — Pressurizing shafts 

502 — Pressure plate 
510 --Case 

512 - Feeding-and-discarding box 

514 - Application-of-pressure maintaining structure 

5 1 5 A-5 1 5D - Stack structure 

516-519- Channel 

536A-536D and 537A-537D - Collecting electrode plate 

540-545 ~ Pore 

546-548,556-558 - Crevice 

550-555 - Pore 

556-558 - Crevice 

560-565 — Oxidation gas manifold 

571,572,574,579 - Crevice 

580-585 -- Fuel gas manifold 

590A-590D -- Return plate 

591-594 ~ Crevice 



[Translation done.] 
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